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1 INTRODUCTION

This is the user manual for the CEL Profile-Simulator program. Profile-Simulator assists
users in simulating and testing a ZigBee™ network. Profile-Simulator contains four tools:

o Device Manager: For setting the parameters of a ZigBee node.

e Bind Manager: For binding the devices in a network.

e ZStack Manager: For setting the parameters of a network.

e ZigBee Device Wizard: For selecting a Network Configuration during network formation.

1.1 REFERENCED DOCUMENTS

Category filename [.pdf] Document Name
sloﬂware zic11l_getstrt_sm ZIC2410 Getting Started Guide
anuals
2ic02_apdev_api Z1C2410 User Guide Application Development Guide
zic04_zcl_api ZIC2410 User Guide Profile and ZigBee Cluster Library (ZCL)
Stack API 2ic06_zdo_api ZIC2410 User Gu@de Zingee I:?evice Object
References zic07_aps_api Z1C2410 User Guide Application Support Layer API Reference
zic08_nwk_api Z1C2410 User Guide Network Layer API Reference
2ic09_zdp_api Z1C2410 User Guide ZigBee Device Profile
zic19_hal_api Z1C2410 User Guide Hardware Abstraction Layer API Reference

1.2 PREREQUISITES

Prior to running the Profile-Simulator program the following should be performed:

e Software Downloads: the Profile-Simulator program and the CP2101 USB Driver should
be loaded to the user’s PC

o Hardware: An evaluation board configured as a Coordinator should be available to connect

to the PC through a USB cable. Other evaluation boards (configured appropriately) should
be available in order to simulate a network.

2 PROFILE-SIMULATOR

Profile-Simulator is used for testing ZigBee devices such as Coordinators, Routers and End
Devices. In addition, it is used to generate ZigBee standard primitive functions for the MAC,
NWK and APS layers, the ZigBee Device Object and APP.

Profile-Simulator can be connected to a ZigBee Coordinator, Router or End Device and
different functions performed for each. The maijor functions for each type of device are as
follows:

2.1 ZIGBEE COORDINATOR
e Network Formation

e Register a Device

e Register a Profile

e Control another device as first controller

e Request ZDO Primitive functions and responses
e Manage a Binding Table
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2.2 ZIGBEE ROUTER AND END-DEVICE
e Connect to a Network

o Request device registration to another Coordinator
e Request profile registration to another Coordinator
e Request ZDO Primitive functions and responses

3 INSTALLATION

The CEL Profile-Simulator application has been tested under the Windows XP Professional
operating environment. Support for Windows Vista is untested and cannot be guaranteed, but
successful operation has been reported once Windows XP Compatibility has been enabled.
For details on enabling Windows XP compatibility in the Windows Vista operating system see
Appendix A of this document.

3.1 INSTALLING THE PROFILE-SIMULATOR SOFTWARE
The installation program for the CEL Profile-Simulator application can be found on the CD in

the \ZIC2410\Tools\CEL ZigBee Profile-Simulator directory. The following is the detailed
installation procedure.

1) Double click ‘Setup.exe’. The screen in Figure 1 will be displayed. Click ‘Next’.

CEL ZigBee Profile-Simulator 2.83 - InstallShield Wizard 5[

Welcome to the InstallShield Wizard for CEL
ZigBee Profile-Simulator 2.83

The InstalShield® Wizard will install CEL ZigBee
Profile-Simulator 2.83 on your computer. To continue, click.
Mext

< Back i Cancel |

Figure 1 — Profile-Simulator, Welcome

RevC Document No. 0005-05-08-17-001 Page 4 of 23



CEL Profile-Simulator Software Manual

2) Read the License Agreement, select ‘I accept the items of the license agreement’ and click
‘Next'.

CEL ZigBee Profile-Simulator 2,83 - Installshield Wizard 5[
License Agreement ‘
Pleaze read the following license agieement carefully. I ;‘h
CEL Inc -
Software User License Agreement

rou are licensed to legally use this software program [jthe Softwarej£] by CEL Inc. [j"CELj
+] under this license agreement [j°The Agreementi). If you do not agree with any of the
terms and conditions in this Agreement, please da nat install, copy or use the Software. By
using the Software, you are deemed to fully understand and accept the provisions of this
Agreement.

1. Intellectual Property

Al intellectual property rights in the Softweare, together with all information and documents
included in the pa_ckaglng_ for the Software [including but not limited to copyrights), are ﬂ

+  accept the terms of the license agreement Print |

| do nat accept the terms of the license agresment

InstallShield

< Back I Mest » I Cancel |
Figure 2 — Profile-Simulator, License Agreement

3) Type in a user name and company name and click ‘Next’.

CEL ZigBee Profile-Simulator 2.83 - InstallShield Wizard x|
Customer Information ‘
Please enter your information. I \h

Please enter your name and the name of the company for which pau work.

Uzer Mame:

Company MName:

[cEL

Irigtal|SHield

< Back I Mest » I Cancel |

Figure 3 — Profile-Simulator, Customer Information

4) Select the installation path and click ‘Next’. (By default, the installation path is set to C:\Program
Files\CEL\CEL ZigBee Profile-Simulator 2.83)

CEL ZigBee Profile-Simulator 2.83 - InstallShield Wizard il
Choose Destination Location ‘ §
Select folder where setup will install files I {M

G Install CEL ZigBee Profile-Simulator 2.83 ta:

C:. ACELMCEL ZigBee Profile-S imulator 2.83 LChange...

IristallGhield

< Back. I Hext » I Cancel |
Figure 4 — Profile-Simulator, Installation Location
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5) Click ‘Install’ to begin the installation.

CEL ZigBee Profile-Simulator 2.83 - InstallShield Wizard

Ready to Install the Program
The wizard iz ready to begin installation

Click Install to begin the installation.
If you want to review or change any of your installation settings. click Back. Click Cancel to exit
the wizard.
IrstallEhield
<Back [l ] Concel |

Figure 5 — Profile-Simulator, Ready to Install

6) During installation the screen in Figure 5Figure 6 will be displayed.

CEL ZigBee Profile-Simulator 2.83 - InstallShield Wizard

Setup Status

The InstallS hield® ‘wizard is instaling CEL ZigB ee Profile-Simulator 2,83

IristaIShield

Cancel

Figure 6 — Profile-Simulator, Setup Status

7) When the installation is complete the message below will display. Click ‘Finish’ to exit the
installation process.

CEL ZigBee Profile-Simulator 2,83 - Installshield Wizard

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed CEL ZigBee
Profile-Simulator .83, Click Finish to exit the wizard.

ek [T

Cance| |

Figure 7 — Profile-Simulator, Installation Complete
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CEL

te-s
The CEL Profile-Simulator application has been successfully installed. The icon 283
should now be displayed on your desktop.

3.2 INSTALLING THE USB DRIVER
In order to connect the ZIC2410-WNA to a PC through the USB Port, it is necessary to install
the CP2101 USB Driver (if it has not already been installed). Please refer to the “ZIC2410
Getting Started Guide” for complete installation instructions.

4 PROFILE-SIMULATOR MENUS

4.1 MENU BAR DESCRIPTIONS
(fl|Profile Simulator - [Device Manager]

" Fis(E) View(y) Setup(s) Tooks(I) Window(w) Help(H)

=10 ]
=181 %]

!3);&|2q3ee2ms;|.i1j Ve =Bz | K| ?_
| EEEAds ]| rorvecacis || paro] || crennel] ] Devicetype|
—————————— i x [aDDRESS | Profi... | Devi... | C..|cMDT: Attribu,.. | Datal: L58->MSE Receive(LSB->MSE

Figure 8 — Screen, Profile-Simulator (Menu Bar line 1)

(1) View (V)
e ToolBar
o Main Toolbar: View and hide Tool bar which has communication connection and
disconnection used in Profile-Simulator.

o Device Info Toolbar: View and hide Tool bar which shows the information of the
device connected to Profile-Simulator.

m v Main ToolBar
v StatusBar(E) v Devicelnfo ToolBar

TreeBar k
LogBar r
e Status Bar View and hide the status of Profile-Simulator.

e TreeBar

v StatusBar(S)
m v Miew Metwork Tree
LogBar k Preview Metwork Tree
o View Network Tree: View/hide Network Tree window.
o Preview Network Tree: View/hide Preview Network Tree window.

e LogBar
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v StatusBar(3)

TreeBar k

ETEEN own A

v TuZigBeeStack
v AxZigBesStack

All Clear Log

o Output: View and hide Output log window which records the communication
packet of UART or Ethernet and log.

0 TxZigBeeStack: View and hide log window which records ZigBee packet
transmitted using UART or Ethernet.

0 RxZigBeeStack: View and hide log window which records ZigBee packet received
from UART or Ethernet.

o0 All Clear Log: Delete log message of all log windows (Output, TxZigBeeStack,
RxZigBeeStack)

(2) Setup (S)

Connection Alt+C

e Connection: Connect RS232 (Serial) or Ethernet (TCP/IP) communication
e Disconnection: Disconnect RS232 (Serial) or Ethernet (TCP/IP) communication.

(3) Tools (T)

Tools(T)
Cevice Manager &lt+0
Bind Manager &lt+B
Z5tack Manager &+

ZigBee Device Wizard  &lt+\W

e Device Manager: To setthe parameters of a ZigBee node.

e Bind Manager: To bind devices to the network.

e ZStack Manager: To set the parameters of the network.

ZigBee Device Wizard: To select the Network Configuration during network formation.
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4.2 TOOL BAR DESCRIPTIONS

(fl|Profile Simulator - [Device Manager] =101 x|
P Fie() Vew(y) Setup(3) Tools(I) Window(W) Help(t) =& x|
| & & l|noeee2ns || ]| ¥ & =D B Z | K |5 %]

e — —
FEEEAddr | || ravcain || Panio| || ehanne || pevicaType |
—— x| ADDRESS Profi... | Devi... C... | CMD T Attribu DataT .58~

Figu}e 9-— Scréén, P.fofile—SimuIaf.br (Tool Bar line 2)

Table 1 — Profile-Simulator Icon List

Icon Description Icon Description
Connect communication using .
RS232(Serial) or Ethemet(TCP/IP) (D] Run Device Manager
Disconnect communication .
connection. Run Bind Manager
ZigBee 2006 -
Select ZigBee Protocol Version EI Run ZStack Manager
. . Delete messages in all logs (Output,
Network setting and formation. 7 TxZigBeeStack, RxZigBeeStack)
vV Hardware test. ard Set device information.
{—] Check device information About Profile-Simulator
-ﬂ Store to Flash memory
4 (System Back up)
(fllProfile Simulator - [Device Manager] =18 x|
_DFlelB) View) Setp(d) Toos() Window(W) Heblt) =18
& B |[sopeczoos 7] ]| v & 5D B Z | K || @
EEE Al ! || PanD{ | channei] || DeviceType| |

Profi... | Devi... C...|CMDT Attribu... | DataT: L5E->MSB,
Figure 10 — Screen, Profile-Simulator (Tool Bar line 3)
e |EEE Addr: IEEE Address (8Bytes) of the current device.

e NWK Addr: Network Address (2Bytes) of the current device.

e PANID: PAN ID for the current device.

e Channel: RF Channel for the current device

e Device Type: Type of device (Coordinator, Router, End Device)
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5 STARTING PROFILE-SIMULATOR

Before opening Profile-Simulator, connect the evaluation board with the “Coordinator”
firmware to a PC using one of the supplied USB cables. If the evaluation board has more
than one USB connector, use the one labeled ‘USB1’. Once connected turn the ‘POWER’
switch to the ‘ON’ position.

5.1 PREPARING FOR A USB CONNECTION

5.1.1 |Installing the USB Driver
In order to connect an evaluation board to a PC through the USB Port, it is necessary to install
the CP2101 USB Driver (if it has not already been installed). Please refer to the “ZIC2410
Getting Started Guide” for complete installation instructions.

5.1.2 Identifying the COM port for the Coordinator
It is necessary now to determine the COM port number on the PC, to which the evaluation
board has been assigned. Windows Device Manager on the PC can be used to do so, and to
check that the hardware and associated drivers have been properly installed.

The Windows Device Manager can be accessed by right clicking the mouse on the ‘My
Computer’ icon (either on the desktop or in the ‘Start’ Menu). Click on ‘Properties’ at the
bottom of the pop-up menu. Click on the ‘Hardware’ Tab and find and click on ‘Device
Manager’. Double-click on ‘Ports (COM & LPT)'.

The port ‘CP2101 USB to UART Bridge Controller (COM#)’ should be on the list.

For a detailed procedure for determining the COM port number (#) please refer to “Appendix 1”
of “ZIC2410 Getting Started Guide”.

NOTE: Itis important to take note here of the COM port that has been assigned to the
evaluation board. It will be needed later in this procedure for establishing a connection with
the Profile-Simulator software.

If multiple evaluation boards are to be connected to a single PC through their USB ports, please
refer to APPENDIX A: DEALING WITH COM PORT CONFLICTS in the “ZIC2410 Getting
Started Guide” document.

5.2 CONNECTING THROUGH THE USB PORT
1) Open Profile-Simulator by clicking the icon on the desktop. As shown in Figure 11, the
‘Device Manager’ Tool will be displayed.
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— =100
T Fie(E) View(y) Setuo(S) Too(T) Window(W) Help(H) u =18]%|
| & & [[zoeeccos =]| ]| ¥ </=l|D B Z X |5 % B Tool Bav
| EgEng | | neewcaca| ] par| | Channel| | pevicatype| | [}
———— i x W ADDRESS | Profi... | Devi... | Outpit... [InpuC... [CMDType [ Mttribui.. [DataType | Sendlise-omse) | | Recenve(LSE- >MSE]
g% Coordinator (0000
Network Device Manager Work Space
Tree
Work
Space
Automatic Devics Conhol |- Se¥ Control Hotwork Prevamw B
IV Request Active EndPoi || 7 insen Table when succes Madhider [ 8 Aemove | Preview |
¥ Request Simple Descry 00224301 00000001 NwK Addrea] || MaDepth [ & Nwkdddes| o001
Floset Mok St odde || | 20 [ Lazziiis) [ 5 1| PisienDivce | <
|  [RX Log Window
RX Log Area
Resty ] | i

Figure 11 — Screen, Profile-Simulator (Opening Device Manager tool)

2) Ensure that ‘ZigBee 2006’ is selected using

ZigBee 2006 -

FigBee 2004

ZigBee 2005

on the top left of the toolbar

because the ZIC2410 supports ZigBee2006 only.

3) Click the connection icon () to display the ‘Communication’ window in Figure 12.

4) Select ‘RS232 (Serial)'.

i~ Select Communication Mode

x|

' RS232 [Senal) °

€ Ethemet (TCP/IF)
IPAddess | 192.168. 0
Port 10001

19

=1

oo |

Port: Select the port to which the interface board
is connected (See 5.1.2)

Rate: 115,200 bps
Data: 8-bit

Parity: None
Stop: 1-bit

Figure 12 — Screen, Profile-Simulator (Select Communications Window)

5) Input the five parameters above, and click ‘Connect’.

displayed. Click ‘OK’.

The screen in Figure 13 should be

Rev C

Document No. 0005-05-08-17-001
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Gl rotie semulotor [oevice Mamager) = 181X
TP FelF) Viewdy) SchplS) TooddT) Window(W) HellH)

=181x
|2 & v <E-dpez X «d¢
| EpEmsr [ ooo0zzas000% | Mnecarkse [ OFFFF || paND| O<FFFF | crannel] Charnel 11 (2005 W) | DeviceType| ]

[erchi. oo [oupt . [ipuc. Jowtpe  Jatbe. Jostatpe Jieoiswomss | Jrecoveliseowss) Tess]
°rmmxrr'rxﬂ|‘l’n

ZigBeeProfileSimulator x)

1 It was successiul in communication connection.
LY

- Metwork: Preview -

MaiChidber | 2 Emm!l vaml
won_a M lﬂ
nwhﬁmﬂ Habepth | 4 HekAddes]

Plasat Modula| Stast Mockde | [ war | IEEE Addmog| || Mafioums [ 5 Puoviow Dovios |

~Automatic Device Control — ~ Sclf Control -
¥ Request AiveENGFi || [V Incert Table when surce:

¥ Bamme Simels Dasrss St
e e T i 00224301 00000001 g

(EO SRS

= [13 Log Window

1CON7]- 1520 I T
Figure 13 — Screen, Profile-Simulator (Successful Connection)

If the COM port setting is incorrect or there is an unexpected error, the error message in Figure
14 will be displayed. When that happens, press the ‘Reset’ button on the evaluation board to

initialize it, or check the ‘ISP Switch’ setting. The ‘ISP Switch’ must be set to ‘NORMAL’
mode, for the board to connect to the program.

ZigBeeProfileSimulator x|

@ 1t Failed in communication connection.

Figure 14 — Screen, Profile-Simulator (Error Message)
5.3 FORMATTING PAN FOR A ZIGBEE COORDINATOR
The procedure for formatting a new network in Profile-Simulator is as follows:
1) To form a new ZigBee network, click ‘Tools’ — ‘ZigBee Device Wizard’ on the Menu bar or
o]
click the & icon.

2) When the screen in Figure 15 is displayed; click ‘Next’.
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ZigBee Device Wizard | ZigBee Device Wizard |

‘Welcome to the
ZigBee Device Wizard

It will start ZigBee Device SetlUp. * W etwork |nformation

IEEE Address[hex]
Max Childrenlhes]
Max Depth(hex)

Max Router[hex]

< Back I Mest » I Cancel |

Az

Figure 15 — Screen, ZigBee Device Wizard Figure 16 — Screen, ZigBee Device Wizard
(Opening) (Network Information Setting)

3) When Figure 16 is displayed, check the five defined network information fields, edit if necessary,
and click ‘Next’. Descriptions of the five fields are given below:

e |EEE Address: IEEE Address of the device.

e Max Children: Maximum number of routers and end devices that can be connected to
a parent device (coordinator or router).

e Max Depth: Maximum number of levels from coordinator to last end device.

e Max Router: Maximum number of nodes on any level that can be operated as a
router.

4) As shown in Figure 17, ‘ZigBee Device Type’ window is displayed. Check ‘ZigBee
Coordinator’ and click ‘Next’.
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ZigBee Device Wizard L ZigBee Device Wizard L

* ZigBee Device Type ZigBee Coordinator

[=l| Network-Formation Request

Scan-Channels Channel 11 (2405 MHz)
" ZigBee Router Scan-Duration{hes) 0z
" ZigBee End Device BeaconOrder{he:x) oF

SuperframeOrderihex) oF
Battery-Life Extension FALSE-0x00

[=l| Permit-Joining Request

Permit Duration | FF
< Back I Mext > I Cancel | < Back Cancel |
4 7
Figure 17 — Screen, ZigBee Device Wizard Figure 18 — Screen, ZigBee Device Wizard
(Device Type Selection — Coordinator) (Setting Values for Coordinator)

5) Input the channel for the ZigBee Coordinator and click ‘Next’.
When a device is joined as a Coordinator, the necessary primitives of the NWK layer are as follows:
e Reset Request
o Network-Formation Request
e Permit-Joining Request

For more detailed information, please refer to “ ZIC2410 User Guide Network Layer API
Reference”.

| Note: A Coordinator is needed to format a ZigBee Network. |
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6) In5)above, when clicking ‘Next’, the process is performed to format the network. When
ZigBee Coordinator formats the network successfully, Figure 19 is displayed. If not, try again
by pressing ‘Retry’ or ‘Back’ and repeat from step 5) above.

ZigBee Device Wizard L ZigBee Device Wizard x|
“rou have finizhed with
ZigBee Device \Wizard
ZigBee Coordinatar It wasz successful in ZigBee Device SetUp.

METWORK RESET REQUEST »>»
- Success

Set Device [nformation >
- Success

METWORK FORMATION REQUEST »»
- Success

FERMIT-JOINING REGQUEST »»
- Success

Metwork, Formation - Success

L/
4 4
Figure 19 — Screen, ZigBee Device Wizard Figure 20 — Screen, ZigBee Device Wizard
(Coordinator Network Formation) (Finish)

7) Click ‘Next’ to finish ZigBee Device Wizard, and then click ‘Close’. The ZigBee device is now
ready to operate as a PAN Coordinator.

54 DEVICE MANAGER
The following operations are performed using the Device Manager Tool:

e ZigBee Device Monitoring
e ZigBee Device Simulation
¢ Network Simulation

e Profile Simulation

The following icons are used in Profile-Simulator as well as by the other software tools supplied by
CEL.

Table 2 — Icons in the Device Manager

Icon Description Icon Description
,ﬁ:. ZigBee Coordinator L& ZigBee End-Device
& ZigBee Router @ ZigBee Endpoint
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5.4.1 Node Monitoring in Network Tree Work Space

&% Coordinator 0x0000
& 0x0001[0x0022A30000000002]
& 0x04460x0022A30000000003]
& 0x088B[0x0022A30000000004]
@ 0x1554[0x0022A30000000005]

Figure 21 — Screen, Profile-Simulator (Network Tree Work Space)

The Network Tree Work Space (on the left side of the opening Profile-Simulator screen) shows
the network structure. In this tree, all network nodes (children of the Coordinator) are shown with
each ZigBee device being displayed with both its 16-bit short address and its [64-bit extended
address].

e Normal Device: Displays Network (short) Address and IEEE [Extended] Address.
e Abnormal Device:Displays Network (short) Address.

5.4.2 Node Monitoring Using the Device Manager Tool
ADDRESS [ Prof., [ Dev.. [ Output, [ Input,,. [ CMD Type [ Atrbu,.. | DataType [ Send(L3B->MEE)
- ﬁ) =000

& E. Ho. On. OnOff OnOff Read att,,,  OnOff Bool

g E. Ho.. On.. Basic Basic Read att.. ZCL... UINTE
- ﬁ; 0=0446

& E. Ho.. On. OnOff OnOff Read att,.,  OnOff Bool

& E. Ho.. On,. Basic Basic Readatt,., ZCL... UINTS
- ﬁ) (%088

& E. Ho. On. OnOff OnOff Read att,,,  OnOff Bool
On... Basic Basic Readatt.., ZCL... UINTS

I

On,.. OnOff OnOff Read att,,,  OnOff Bool
On,,. Basic Basic Fead att,,, ZCL.., UINTS

| Receive(LSB->

Figure 22 — Screen, Profile-Simulator (Device Manager Table)
When a ZigBee Device (Router or End Device) is joined to a network, it broadcasts an ‘End Device
Announce’. After, the ZigBee coordinator receives the broadcast and informs the Profile-
Simulator; the Device Manager Tool then requests an ‘Active End Point request’ (Active_EP_req)
and a ‘Simple Descriptor request’ (Simple_Desc_req) from the device that sent the ‘End Device
Announce’.

For the detail information of ZigBee device profile, refer to the “ ZIC2410 User Guide ZigBee
Device Profile”.
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5.4.3 Node Simulation Using the Device Manager Tool
Device Manager of Profile-Simulator can request the information for node descriptor, power
descriptor, and active endpoint of desire node or start ‘Leave Request’ based on the Section 5.2.

In addition, corresponding node requests the simple descriptor of each endpoint which
corresponding node has
_ADDRESS | Prof... | Dev... | Output... | Input... | CMD Type | Attribu... | DataType | Send(LSB->MSB)| | Receive(LSB->M... | RSSI |

@ E. Ho. On. OnO# OnOff  Readatt. OnOF  Bool :l

@ E.. Ho. On, Basic Basic PReadatt, 2ZCL.. UINTS =
£ 00446

@ E.. Ho.. On. OnOf OnOff Read att..  OnOff Bool :'

@ E.. Ho.. On,. Basic Basic Read att,, ZCL.. UINTS :]
& 0088

@®E. Ho. On. OnOf OnOK  Readat. OnOK  Bool =1

2 £ i i . ZCL.. UINT8 |

Fequest Power Descriptor |

Request Simple Descriptor
Request Active Endpoint

Leave Network [

Properties |

Figure 23 — Screen, Profile-Simulator (Pop-up Menu for the Device Manager Table)
A right-click on a node within Device Manager or an endpoint, displays a pop-up menu as
shown in Figure 23.

A user can simulate by selecting corresponding menu on the pop-up menu. The following
explains the items on the menu.
e Request Node Descriptor: Retrieves ‘Node Descriptor’ information from each node
connected to the device.

e Request Power Descriptor: Retrieves ‘Power Descriptor’ information from each node
connected to the device.

e Request Simple Descriptor: Retrieves ‘Simple Descriptor’ information from each node
connected to the device.
e Request Active Endpoint: Displays the list of endpoints which is actively operating.

e Leave Network > Leave Only (Not supported in this version): Deletes the selected node
from network.

e Leave Network > Leave with Children (Not supported in this version): Deletes the
selected node and its children on network.

For more detailed information, refer to the “ZIC2410 User Guide ZigBee Device Profile” and
“ZIC2410 User Guide Network Layer APl Reference” documents.
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the mouse, it disappears automatically after few seconds.
Table 3 — The result for each request

Node Descriptors

ComplexDesc: 00
UserDesc: 00
rsv: 00
APSflags: 00

Request Result
NWKAddr:  15.5A. FregBand: 08
Logical Type: 02 MacCapa: 8F

Manufacture: 03.28
MaxBufSize: 40

MaxTranZize: 00.00
ServerMask: 00.00

Power

NWKAddr:  15.5A.
CurrPwrMode: 00

CurrPwrSrc: 01

When clicking it with

Descriptors CurrPwrLevel: 03

AvailPwrSrc: 07

NWKAddr:  15.5A.
EP: 10

AppProlD: 01.04.
AppDevID: 01.00.
DevVersion: 00

NWKAddr:  15.5A.
Active EndPoint Count: 02
Active EndPoint List:  10.11.

NumiInClus: 04
InClusList: 00.04.00.03.00.00.00.06
NumOutClus: 04
OutClusList: 00.04.00.03.00.00.00.06

Simple
Descriptors

Active Endpoints

5.4.4 Network Simulation
Figure 24 shows the Device Manager Configuration. It has three operations for network
simulation:

e Automatic Device Control
e Self Control
e Network Preview

1~ Network Preview

MaxChildrer g Remove | Preview I
NWK Addr req MaxDepth 4 NwkAddres a0 o
IEEE Addrreq MaxRouters 5 Preview Device I

Figure 24 — Screen, Profile-Simulator (Device Manager Configuration)

—Automatic Device Control— -~ Self Control
¥ RequestActive EndPoi || [ Insert Table when succes
V' Request Simple Descrif | 0022430100000001 |

]|Dum[

Reset Module| Start Module

Automatic Device Control: Set the value to monitor node in Device Manager Table.

Autamatic Device Cantral
[v Feguest Active EndPoint
[v Reguest Simple Descriptor

Reset Module Start bodule

Figure 25 — Screen, Profile-Simulator (Automatic Device Control)
¢ Request Active Endpoint: Set the enable/disable for active endpoint request of
ZigBee device profiles.

e Request Simple Descriptor:
ZigBee device profiles.

e Reset Module:  Perform reset request of network layer to Profile-Simulator.

Set the enable/disable for simple descriptor request of
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e Start Module: Execute ZigBee Device Wizard of Profile-Simulator.

Whenever a device is joined to the network, Profile-Simulator performs two requests to add
the device in the Device Manager Table as shown in Figure 25.

(1) When a device is first joined to the network, the 16-bit network address of the
corresponding device is stored in the Device Manager Table.
(2) When Request Active EndPoint of Automatic Device Control is checked, end points are

added to the bottom of the corresponding network address of the device manager table by
requesting the endpoint of the device, which is currently operating.

(3) Finally when checking Request Simple Descriptor of Automatic Device Control, store it to
the device manager table by requesting simple descriptor, which has detailed information
such as profile of endpoint etc, based on the list of endpoints added in step (2).

Self Control: A user can monitor a node in the Device Manager Table.

Self Control

¥ Inser T able when succes

| 0022A30100000001 | NWK Addr req

‘ [ o001 | IEEE Addr req

Figure 26 — Screen, Profile-Simulator (Self Control)
A user can request network address or IEEE address of defined ZigBee device in Device
Manager of Profile-Simulator. If ‘Insert Table when Success’ is checked and a request is
done successfully, a device is set to the Device Manager Table based on the ‘Automatic
Device Control’ settings as shown in Figure 26.

e Insert Table when Success: When the two requests (NWK Addr req, IEEE Addr req)
succeed, a user can decide whether to add corresponding ZigBee device information or
not.

o NWK Addr req: If a user knows the 64-bit extended address (IEEE address) of a
ZigBee device, he or she can find the 16-bit network address of a ZigBee device.

e |EEE Addrreq: If auser knows the 16-bit network address of aZigBee device, he or
she can find the 64-bit extended address (IEEE address) of a ZigBee device.

Network Preview: A user can simulate a network structure.

Metwork, Preview
bl asChildren a Femove | Preview |

b axDiepth 3 Niwkdddress oom

b axFouters ] Preview Device |

Figure 27 — Screen, Profile-Simulator (Network Preview)
As shown in Figure 27, a user can test the path from the ZigBee coordinator of a desired
network address by typing NwkAddress, the number of MaxChildren, MaxRouters and
MaxDepth and clicking ‘Preview Device’ button. The result is shown in Figure 28. In
addition, in Figure 27, a user can test the path from the ZigBee coordinator of all the devices in
the network by typing the number of MaxChildren, MaxRouters and MaxDepth and clicking
‘Preview’ button. The result is shown in Figure 29.
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Network Preview Tree = Network Preview Tree 5]

x x
o% Coardinator 0x0000 O% fﬁo}ordinatur 0:0000
0:40001 = 00001

@ = £ 00002

£ 00003

£ 00004

£ 020005

£ 10006

£ 00007

O 020008
O 0x0009
O 00004

- £ 0x0008

AL e nnne

Figure 28 — Screen, Profile-Simulator
(Preview Network Tree - Preview Device)
Figure 29 — Screen, Profile-Simulator
(Preview Network Tree - Preview Network)
Note: When several devices exist in a network, a large amount of system memory may be used to display the
network in the Profile-Simulator. Therefore, it is recommended to test the network topography using Preview
Device feature when appropriate.

5.4.5 Profile-Simulation
Profile-Simulator can simulate the endpoints of the devices in a network using the Device
Manager tool.
5.4.5.1 Profile Data Transmission
When trying to send profile data as endpoint in the device, a user should set proper value for
the following items.

e Input Cluster: Cluster ID to simulate amongst the input cluster list which is contained
in the endpoint.

e CMD Type: Simulation command type for profile.

e Attribute ID: Attribute ID used in the input cluster selected.

e Data Type: Data type of attribute ID.

e Send: Data value (LSB first) to send.

After setting the items above, please click >’ button between ‘Send’ and ‘Receive’. Profile-
Simulator sends it to the endpoint of the defined device.

ADDRESS | PrafilelD | Dew,,, | Output,,, | Input,,, | CMD Type | Attribu,,, | DataType | Send(LSE->MSE) | | ReceivellLSB->M,,, [ RS5(]
— & w0001
& E.. Hom... On,,, OnOff anoff Write attr,,,  OnOff Bool
& E.. Hom... On,., Basic Basic Read att,, ZCL ... LINTS
- B 1046
& E. Hom.. On. OnOff OnOff  Readatt., OnOff  Bool
& E.. Hom,, On,,, Basic Basic Fead att,, ZCL.. UINTS
- & t1EB
& E.. Hom... On,,, OnOff anoff Fead att,,  QnOff Bool
g E. Hom..  On. Basic Basic Read att.. ZCL.. UINTS [>1]
O xI%A
® N - [F 7~ - A - N =
& E. Hom,.  On, Basic Basic wg-i . UINTE
b

Figure 30 — Screen, Profile-Simulator (Profile Data Transmission)
5.4.5.2 Profile Data Reception
Data received from an endpoint of a specific device is shown in the ‘Receive’ column; the ‘RSSI’
column shows the RSSI value of the received packet.
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By clicking on the ‘Receive’ item where there is received data, a user can check that data with
details depending on its profile type. Please see Figure 31.

ADDRESS | ProfilelD | Dev,,, | Output,,, [ Input,,, | CMD Type | Atribu,,, | DataType | Send(LSB->MSB)| | Receive(LSB->M,,, | ASSI]
- & 1001
@ EP16 Hom,, On, OnOff OnOff Write atir,,  OnOif Boal
@@ EP17 Hom,.. On, Basic Basic  Readat, 2CL.. UNTS
-1 & s
@@ EP16 Hom.. On OnOff OnOff  Read att onCff  Boal
@@ EP17 Hom,.. On, Basic  Basic  Readat, 2CL.. UNTS
- & tiees
@ EP16 Hom.. On. On0ff  OnOf  Readat, OnOf  Bool
@ EP17 Hom,.. On, Basic Basic  Readatt, ZCL.. UNTS
S @ M
o AN N N T - - I - - I
@ EP17 Hom,, On, Basic Basic Read att,,  ZCL.. UINTS ZCL Header
=l Frame cantral
Frame Type Command acts across the entire profile
Manufacturer sp... | false
Direction false

Disable default re... |false
Transaction sequen... |00
Command identifier Read Attribute
=l 2CL Payload
Attribute 1D 00 00

Automatic Device Control Self Control Metwork Preview
v Request Active EndPoint ¥ Insert Table when success MarChidren [ 8 F
[ Request Simple Descriptor [ MEETm 00000007 [ NwKAddireg MasDepth | 3 MNwkAddess [ 0001
e ———— [Tooor [ IEEEAddrieq MasFouters | 5 Preview Device
Figure 31 — Screen, Profile-Simulator (Profile Data Reception)
In addition, a user-programmed profile can also be simulated using the same aforementioned

procedure.

5.5 BIND MANAGER
When binding occurs among ZigBee devices, the result of the binding event is sent to ZigBee
Coordinator which then creates and manages a binding table.
The binding table can be viewed by using the ‘Bind Manager’ Tool of Profile-Simulator
The Bind Manager has an index value, source address, source endpoint, cluster ID, destination
address, destination endpoint and the status for corresponding entry.

E'. Bind Manager

Current Binding Table Size @ The last Time : |

Index Src Address src EP Cluster ID Dst Address Dt EP Status

There are nioitemns bo show in thiz view.

Figure 32 — Screen, Profile-Simulator (Bind Manager)

Note: ZigBee 2006 does not support direct binding (i.e. End Point to End Point) and requires the
Coordinator as an intermediary, which would forward the data onto the target destination.

5.6 zSTACK MANAGER
The ZStack Manager can be used for simulation after the ZigBee functions and IEEE 802.15.4
standard primitives have been generated. In other words, it is easy to simulate by selecting a
primitive because primitive functions for the each network layer, (MAC, NWK, SEC, APS, ZDP
and APP), are provided.

Therefore, the user can generate primitive functions for a desired layer and simulate them using
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this tool.

For more detailed information on the primitive functions of each layer, refer to the IEEE 802.15.4
standard, the ZigBee Specification documents or the CEL documents specific to that layer:

Layer Document Title filename [.pdf]
Application ZIC2410 User Guide Application Development Guide 2ic02_apdev_api
Device Object (ZDO) | ZIC2410 User Guide ZigBee Device Object zic06_zdo_api
Cluster Library (ZCL) | ZIC2410 User Guide Profile and ZigBee Cluster Library (ZCL) | zic04 zcl_api
Device Profile (ZDP) | ZIC2410 User Guide ZigBee Device Profile 2ic09_zdp_api
APS ZIC2410 User Guide Application Support Layer APl Reference zic07_aps_api
NWK ZIC2410 User Guide Network Layer API Reference Zic08_nwk_api
HAL ZIC2410 User Guide Hardware Abstraction Layer APl Reference | zic19_hal_api
(fl|Profile Simulator - [25tack Manager] =101
o FlolE) Vewly) SetuplS) Toos(D) Windowlw) HelpdH) =181
|® & |memm =] v <J(p B Zz [X[H|®
| EEBAGd [ 0:0022230000000001 || Mwcadar| 00000 pAMD| 60848 | Channal| Channel 11 (2405 Miz) | DeviceTypa|  Coordnator
—————1 Bl stack - Network Discovery
ok Coordnstor (0000 & .gm
el Ingtt - T SR ==
@ Permit Joining ScanDuration (000" Dide] e ) 3l I.
o o B T T T B
8 Diect Jon ) 0648 o2 u:.c;nr' (1] eli2 (] Oe0Z25/
@ host -
B GET and SET S
:é‘:: 3 NLME_NETWORK,_DISCOVERY_requast it Success |/
o
y *éelect Primitive Set Primitive
. _.J # ICL :
- ZOP SIMPLE_DESC_REQ Al > ::;:;:::’;.nmm =]
If:'s-a::n{:;]’:lr:az nerworieoiscofer 1% Log Window £ ‘OEWAW: f:om Rx Log Window
e b I:::;‘Z', i oA
[ K3 | ﬂj 01 KX | ;lzl
Ready [CoM7]- 115200 Hetwork Form

Figure 33 — Screen, Profile-Simulator (ZStack Manager, Nwk Discovery)

5.6.1 Common way to use primitives in zStack Manager
Based on the selected primitive, the primitive’s settings are displayed. If a primitive setting
requires a specific value, the ‘Set Primitive’ pane allows for the value to be entered.

e Click 'Request’ button. When the ‘Success’ screen appears, click ‘OK’.

e Check primitive value sent via Profile-Simulator in the 'Tx Log Window’ on the left side
of the bottom.

e Check the response of primitive sent via 'Rx Log Window’ on the right side of the bottom.

6 REVISION HISTORY

Revision Date Description

A 3Sep08 Released

Updated Tables in Section 1.1 and 5.6; added filenames to reference
B 13Jan09

documents

General Cleanup. Added detailed installation instructions and
C 11Jun09 . o

Vista compatibility.

Rev C Document No. 0005-05-08-17-001 Page 22 of 23




CEL Profile-Simulator Software Manual

A WINDOWS VISTA OPERATING SYSTEM

CAUTION: When the Operating System is Windows Vista (instead of Windows XP), the user must
set the compatibility mode of the software tool.

1) Afterinstalling CEL Profile-Simulator right-click the desktop icon and click on ‘Properties’ in the
pop-up menu.

2) Click on the ‘Compatibility’ tab. (It may be necessary to delete what is written in the ‘Start in’
field to access the ‘Compatibility’ tab)

3) As shown below, check the box for ‘Compatibility mode’ and select ‘Windows XP’.

4) Click ‘OK’.

21
General | Shoﬂcut Secuilty |

If you have problems with this program and it worked correctly on
an eailier version of Windows, select the compatibility mode that
matches that earlier version.

i Display settings
I Runin 256 colors
I Run in 640 x 480 screen resolution
I Disable visual themes

i~ Input settings
[ Tum off advanced text services for this program

Leamn more about program compatibility.

|DKICanceI|&ppIy|

Figure 34 — Profile-Simulator, Compatibility
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