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Open-AT Overview

What is MUSE ?
What is Open-AT ?
Why Open-AT ?
Potential applications
Open-AT SDK contents
System requirements of Open-AT
Hardware Resources for Open-AT applications
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What is MUSE ?

Modular User Software Environment
Wavecom’s software solution/platform worked together 
with the WISMO technology for creating unlimited new 
and innovative wireless applications in a rapid (time to 
market), cost effective (shorten development cycle) and 
competitive manner (lower cost, small in size)
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What is MUSE ?

Open-AT is the first product available in 
the MUSE platform for vertical markets 
(M2M)
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What is Open-AT ?

A software mechanism allows customers to 
embedded and run simple, standardize, AT 
command based applications on a WISMO 
module/modem
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Why Open-AT ?
Time to market

Reducing hardware design, software development, testing and 
validation process

Saving cost
Reducing components and incorporating existing building blocks

Reduce Hardware footprints
Increasing integration levels and avoiding redundant subsystem

Innovative applications
More innovative applications become possible

More Flexibility for developers
Developing your own AT commands
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Potential Applications
TELEMETRY (M2M)

Transmission of data/SMS on hardware event or on a regular 
basis for altering, monitoring or other purposes.

Vending machines
Alarm system
Automatic metering reporting system
Car safety
Car security

Wireless Voice
Simple MMI and call management

Wireless Local Loop phones
Wireless public phones
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Potential Applications

Wireless Data/Internet
Providing wireless data link (GSM data/GPRS) to 
handheld devices for accessing Internet accessing at 
anytime, anywhere.

PDA dongle
Wireless Modem/fax Hub installed in a Car
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Open-AT SDK contents
Technical specifications & Documentations
Open-AT development tools for PC:

target monitoring tool to provide debug information from the 
embedded application
serial link manager to establish communications with Wavecom 
devices via the PC serial link
terminal emulator to send/receive commands to/from the 
Wavecom device
remote task environment to execute an embedded application 
from a PC in remote mode
target binary file generator to generate the application binary file, 
ready to be downloaded onto the Wavecom device
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Open-AT SDK contents

Examples of Open-AT applications
Technical training and support
ARM compiler and linker version 2.51 (optional)
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System requirements
Wavecom Product

Open-AT Software Development Kit
Starter-Kit / modem including WISMO (2C2 / 2D)

Compiler
ARM compiler version 2.51 (available as an option with the 
Open-AT SDK)

PC
300 MB Ram, 500 MB Hard Disk
Windows 98/2000/ME/NT
1 or 2 serial ports available

Software recommended:
Microsoft Visual C++ 6.0 or higher
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Resources for Open-AT applications

Memory
– 384 KB of flash memory (for code and 

constant data storage)
– 32 KB of RAM memory
– 5 KB of configuration memory 

(EEPROM emulation)
Processing Power
– 2 MIPS when in GSM idle mode
– 0.5 MIPS when in GSM dedicated 

mode (communication in progress)
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Before Installation
Hardware requirement:

PC: 
• Pentium 300Mhz, 64MRam, 500 Mbytes free on hard disk, 2 free 

serial ports, CD-Rom drive

Software Requirment:
OS: 

• Windows 98/2000/ME

Development tools: 
• Visual C++ 6.0 or above (recommended)
• ARM compiler version V.251 (an option with the Open-AT SDK)
• Open-AT SDK
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Installation

• The details of the installation process is 
described in the document:
– ‘Getting Started with Open AT.pdf’

• Now, let’s go through the installation process 
together
– Insert the Open-AT SDK CD into the CD-Rom drive.
– Or, launches the setup\disk1\setup.exe if auto-start is 

not enabled
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After Installation of Open-AT
Directory structure of the Open-AT 
Software installed in: c:\OpenAT
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Developments Tools overview
A set of 4 tools running on a PC which connects with the target by 
the serial link 
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Serial Link Manager
It acts like a data link server to other development 
tools.
It manages the serial link to be shared among the 
development tools.
It helps you monitor the status & configure the 
serial port
It is automatically launched as long as any one of 
the development tools starts
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Serial Link Manager
Once it is activated, an icon is displayed on 
the task bar. Double-clicking on the icon, the 
SLM dialog will show up



Open-AT V1.00 北京wavecom专营店 www.sendsms.cn

8/23/2008 Page 21

Target Monitoring Tool (Moka)

A powerful application development tool for 
wavecom WISMO products 
Monitor & logging down the software behaviors 
at run time
Software behaviors:
• Messages/Events between difference layers
• Internal variables/objects in a specific task
• User-defined debugging messages
• Contents of the Ram and EEPROM
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Terminal Emulator 

A tool for users to interactively talk to the 
Wavecom products via the serial link.
– Two working modes

• (Nominal & Wavecom Debug)

A tool to bridge the external application to the 
target board
– Converts the data flow from external application (in 

nominal mode to the Wavecom debug mode and vice 
versa

– All the debugging information can be assessed in PC1
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Nominal Mode 

• Only AT commands and responses are available. 
The modem is Offline --- Disconnected

• The responses are in Orange color
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Wavecom Data Mode 
• The modem is Online --- Connected
• AT commands/Responses & datas are shown in two windows
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Connecting an external application
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Remote Application Execution
To run the Embedded application on a PC as it is 
running in the target

A special Visual C++ DevStudio’s project template 
(wizard)
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Using Remote Application Execution

Create a project with the 
wizard provided by the 
Open-AT SDK
Build the project as usual 
in Visual Studio (F7) 
Run it in the Debug mode 
(F5)
The application Controller 
will show up. Very Simple!
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Building the Target software
After installation of the Open-AT, the tools for building the target software 
were installed inside the ‘WmGen’ directory
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Tools for Building the Target software

Note: For the detail usage of these tools, please refer to the ‘Tools Manual.pdf’
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Downloader

A tool to download the embedded software 
to the target board.

Using Hyper Terminal with special AT 
commands and 1KXmodem / Xmodem
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Downloading with the Hyper Terminal

• Launch the Hyper Terminal and connect it with the target 
by using the right configuration

• Use the ‘at+wdwl’ at command to start the downloading 
mode in the target

• From the ‘transfer’ menu, select ‘send a file’
• Choose the file to be downloaded and the ‘1K XModem’ 

protocol
• Press the ‘send’ button to start downloading...
• Reset the target by using ‘at+cfun=1’ command
• Run the software by using ‘at+open=1’ command

Note: The detail procedure is described in the section 3.3 of the ‘Tutorial.pdf’
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Application Development process

1. Develop your embedded application software on PC 
(Visual Studio) with the Remote Application Execution 
Environment

2. Run you application on PC with the tools provided by 
Open-AT

3. Test (Terminal Emulator) and Debug (Moka) your 
software on the PC linked with the target by serial link

4. Continue the above process until the software is in 
good quality

5. Build the software with the ARM compiler & linker
6. Download the software to the target board for testing
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Before start downloading

Make sure that you are using the right module
Make sure the right Wavecom Core software 
(version 4.32a) is being used in the module
Make sure that the Open-AT feature is activated
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Checking the right software version

To check the software version
Use the AT command ‘AT+CGMR’
Check if the result shows an software version of 
4.31(for 1.0), 4.32a (for 1.1)
Otherwise you need to upgrade your firmware.

‘AT+CGMR’ Usage
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Checking the activation of Open-AT option
• To check if Open-AT is activated in the module

– Use the AT command ‘AT+WSSW’
– If the fouth digit of the last number shows a ‘1’ as the 

following example, it indicates Open-AT is activated
• Eg. A01_12gm.2C2 000100088F5DC6EA

– Otherwise you need to contact Wavecom for the 
activation arrangment

• AT+WSSW Usage
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Application Development process (Practice)

Let’s go through a complete process of an 
Open-AT application development process.

Follow the section 2 of the Tutorial.pdf to generate an 
application with the Open-AT Wizard
Run the application with the remote application 
execution environment
Follow the section 3 of the Tutorial.pdf to build an 
embedded version without Open-AT Wizard
Download and execute the software on the target
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Open-AT technical overview

Interfacing with Wavecom Modules
Application Models
Embedded Software Architecture
Functional view of the Open-AT Library
Interfacing with Open-AT
Application skeleton
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Interfacing with Wavecom modules

Wavecom core 
software

Applications

AT C
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ands

AT response

Wavecom core 
software
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Wavecom core 
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Applications models

• Embedded Standalone 
mode

• External Standalone 
mode

Wavecom
Core

Software
External

Application

Wavecom module

AT Commands

Wavecom module

Wavecom
Core

Software

Embedded 
Application



Open-AT V1.00 北京wavecom专营店 www.sendsms.cn

8/23/2008 Page 43

Applications models

• Cooperative mode

Wavecom module

Wavecom
Core

Software

Embedded 
Application

External
Application

AT Commands
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Embedded Software Architecture

Wavecom Core 
Software

(Pro-lib.dwl)

Open-AT library

User Embedded 
Application

Open-AT application

Wavecom 2C2 Module

AT Command
interface

Open-AT APIs
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Functional view of the Open-AT

AT Command
Transportation

facility

OS related
facility Standard ‘C’ 

Library

Flow Control 
Management

facility

Serial 
I/O Control

facility

Open-AT APIs (Event & Functional driven)

User Embedded Application

Open-
AT 

Library
Wmopena

t.lib
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AT Command transportation facilities

Send AT commands to Wavecom core software
Subscribe/Filter out the AT responses from 
Wavecom core software
Subscribe/Filter out the Intermediate AT 
responses from Wavecom core software
Intercept the Commands/Responses from/to 
external applications
Send AT responses to the External Application
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AT Command transportation API

wm_atSendCommand

wm_atUnsolicitedSubscription

wm_atIntermediateSubscription

wm_atCmdPreParserSubscribe

wm_atRspPreparserSubscribe

wm_atSendRspExternalApp
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OS related facilities

Timer management
• Start, stop, etc…

Trace/Debugging facilities
Non-volatile memory management
• Read/Write Flash, etc…

Dynamic memory allocation
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OS related API Summary
Timer management

wm_osStartTimer wm_osStopTimer

Trace/Debugging facilities

wm_osDebugTrace wm_osDebugFatalError

Non-volatile memory management 

wm_osWriteFlashData wm_osReadFlashData

wm_osGetLenFlashData wm_osDeleteFlashData

wm_osGetAllocatedMemoryFlashData wm_osGetFreeMemoryFlashData

Dynamic memory allocation

wm_osGetHeapMemory wm_osReleaseHeapMemory
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Standard ‘C’ library

• A subset of standard ‘C’ library mainly for 
String manipulation
– wm_strlen, wm_strcpy, wm_strcmp, etc…



Open-AT V1.00 北京wavecom专营店 www.sendsms.cn

8/23/2008 Page 51

Standard ‘C’ library API Summary

wm_strcpy wm_strncpy

wm_strcat wm_strncat

wm_strlen wm_strcmp

wm_strncmp wm_stricmp

wm_strnicmp wm_memset

wm_memcpy wm_memcmp

wm_itoa wm_atoi

wm_strcmpi

wm_isascii wm_isdigit
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Data flow switching (software control)

Figure 1
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Serial I/O Control facility

• Switching the V.24 line between Data and 
Command
– corresponding to the Switch 1 shown in Figure 1
– API

• wm_ioSerialSwitchState( )
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Data Flow Control Management facility

It provides functions for the embedded app. to
Alter the data path between external app. and the 
GSM data channel  
Control the Switch 2a & 2b shown in Figure 1
Send data to the external application / GSM data 
channel
Receive data from the external application / GSM 
data channel
Control the data flow between embedded application 
and external app / GSM data channel
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FCM API Summary

wm_fcmOpenDataAndV24

wm_fcmCloseDataAndV24

wm_fcmSubmitData

wm_apmAppliParser

wm_fcmCreditToRelease
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Interfacing with Open-AT

How can we interface with the Open-AT?
Two types of Functional APIs 

Blocking versus Non-Blocking
Blocking

Result returns immediately
Non-Blocking

Event-driven (by using callback function)
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Open-AT application Skeleton

Figure 2: Mandatory elements of an Open-AT application
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A closer look on Open-AT API

Details of the Open-AT application skeleton
AT Command transportation facilities
OS related facilities
Standard ‘C’ library
Serial I/O Control facility
Data Flow Control Management facility
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Details of the Open-AT application skeleton
The mandatory part of an Open-AT application
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The main( ) function of your application
void wm_apmAppIiInit(wm_apmInitType_e initType)
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The message/event handler
bool Wm_apmAppliParse(wm_apmMsg_t *Message)
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The message/event handler
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The sub-structures of the message body
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The sub-structures of the message body
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The sub-structures of the message body
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AT Command transportation facilities

Wavecome’s core 
software

External 
Application

Embedded 
Application

AT commands

AT responses

WISMO product

Notes: The external & Embedded application are optional
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AT Command transportation facilities

Send AT commands to Wavecom core 
software
Subscribe/Filter out the Unsolicited AT 
responses from Wavecom core 
software
Subscribe/Filter out the Intermediate 
AT responses from Wavecom core 
software
Intercept the Commands/Responses 
from/to external applications
Send AT responses to the External 
Application
Header: wm_apm.h

wm_atSendCommand

wm_atUnsolicitedSubscription

wm_atIntermediateSubscription

wm_atCmdPreParserSubscribe

wm_atRspPreparserSubscribe

wm_atSendRspExternalApp
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Sending AT commands
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Receiving Unsolicited AT Responses
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Receiving Intermediate AT Responses
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Accessing the external AT commands
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Accessing the external AT responses
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Sending Response to External Applications
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Recap on AT transportation facility

Provides a flexibility for dividing an AT command 
based application software into two portions 
(external and embedded)
Filtering vs. Spying
By default, all the commands & responses 
(between external App. and Wavecom software) 
are transparent to the embedded application
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OS related facilities
Timer management 
• Start, stop, etc…

Trace/Debugging 
facilities
Non-volatile memory 
management 
• Read/Write Flash, etc…

Dynamic memory 
allocation
Header: wm_os.h

Timer management

wm_osStartTimer wm_osStopTimer

Trace/Debugging facilities

wm_osDebugTrace wm_osDebugFatalError

Non-volatile memory 
management 

wm_osWriteFlashData wm_osReadFlashData

wm_osGetLenFlashData wm_osDeleteFlashData

wm_osGetAllocatedMemoryFla
shData

wm_osGetFreeMemoryFlashD
ata

Dynamic memory allocation

wm_osGetHeapMemory wm_osReleaseHeapMemory
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Timer management 
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Timer management 
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Debugging facilities 
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Debugging facilities 
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Non-volatile memory management
• Total size : 5 KB
• Each memory block contains a 10 bytes header
• Each block is identified by an unique 16bitys ‘id’
• ‘id’ can be any value except 0xFFFF

5 Kbytes

Header

Header Header

Data: 1bytes Data: 10 bytes Data: 30bytes
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Non-volatile memory management
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Non-volatile memory management
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Non-volatile memory management
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Dynamic memory allocation
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Standard ‘C’ library
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Serial I/O Control facility

Switching the V.24 
serial link between 
data and command
Corresponding to 
the switch 1 shown 
next
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Serial I/O Control facility
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Data Flow Control Management facility
It provides functions to alter the data 
path % external app. and GSM data 
channel

Control the Switch 2a & 2b shown in 
Figure 1
Send data to the external application / 
GSM data channel
Receive data from the external application 
/ GSM data channel
Control the data flow between embedded 
application and external app / GSM data 
channel

wm_fcmOpenDataAndV24

wm_fcmCloseDataAndV24

wm_fcmSubmitData

wm_apmAppliParser

wm_fcmCreditToRelease

APIs (wm_fcm.h)
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Flow Control Management facility
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Flow Control Management facility
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Data Flow Control Management facility
Return of wm_fcmSubmitData()
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On Receiving Data
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Data flow control
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Scope of the course
Open-AT Overview
Open-AT SDK Installation
Development Tools Overview
Application Development process
Open-AT technical overview
A closer look on Open-AT APIs
Open-AT Programming models
A Snapshot on the AT Commands
Programming example and practice
Q&A
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Open-AT Programming models

Standalone external application
Standalone embedded application
Cooperative mode

Interactive between the embedded & external 
applications

• Command filtering process
• Command spying process
• Response filtering process
• Response spying process
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Standalone external application
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Standalone embedded application
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Example of Standalone embedded application
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Cooperative mode (cmd filtering)
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Example of Cooperative mode (cmd filtering)
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Cooperative mode (cmd spying)
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Example of Cooperative mode (cmd spying)
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Cooperative mode (Rsp filtering)
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Example of Cooperative mode (Rsp filtering)
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Cooperative mode (Rsp spying)



Open-AT V1.00 北京wavecom专营店 www.sendsms.cn

8/23/2008 Page 114

Example of Cooperative mode (Rsp spying)
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V1.1 New APIs

SPI/I2C bus management
wm_busOpen ()

Allocates a Handle on the required bus, and opens it for further 
read/write operations.

wm_busClose ()
Closes a bus previously allocated by the wm_busOpen function

wm_busWrite ()
Writes on a bus previously allocated by the wm_busOpen function

wm_busRead ()
Reads on a bus previously allocated by the wm_busOpen function
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V1.1 New APIs
GPIO management

wm_ioAllocate ()
Allocates one or more Gpio(s) for the embedded application use

wm_ioRelease ()
Releases one or more Gpio reserved by the wm_ioAllocate function 

wm_ioSetDirection ()
Changes the direction of one or several allocated Gpio  

wm_ioRead ()
Reads the current state of one or more allocated Gpio(s) 

wm_ioSingleRead ()
Reads the current state of one single allocated Gpio 

wm_ioWrite ()
Defines a new state for one or more allocated Gpio(s) 

wm_ioSingleWrite ()
Define a new state for one single allocated Gpio 
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V1.1 New APIs

Others
wm_atSendIntermediateExternalApp ()

Sends an AT intermediate response to an external 
application 

wm_atSendUnsolicitedExternalApp ()
Sends an AT unsolicited response to an external 
application 

wm_osDeleteAllFlashData ()
Deletes all the data previously stored in flash 
memory by the embedded application 
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SPI/I2C bus management
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SPI/I2C bus management
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SPI/I2C bus management
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SPI/I2C bus management
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SPI/I2C bus management
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SPI/I2C bus management
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SPI/I2C bus management
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SPI/I2C bus management
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Scope of the course
Open-AT Overview
Open-AT SDK Installation
Development Tools Overview
Application Development process
Open-AT technical overview
A closer look on Open-AT APIs
A Snapshot on the AT Commands
OpenAT Roadmap
Q&A
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A Snapshot on the AT Commands



Open-AT V1.00 北京wavecom专营店 www.sendsms.cn

8/23/2008 Page 128

A Snapshot on the AT Commands



Open-AT V1.00 北京wavecom专营店 www.sendsms.cn

8/23/2008 Page 129
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A Snapshot on the AT Commands
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A Snapshot on the AT Commands
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A Snapshot on the AT Commands
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Scope of the course
Open-AT Overview
Open-AT SDK Installation 
Development Tools Overview
Application Development process
Open-AT technical overview
A closer look on Open-AT APIs
A Snapshot on the AT Commands
OpenAT Roadmap
Q&A
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OpenAT Roadmap

V432: (GSM only)
I2C bus management
SPI bus management
GPIO management through API
API to delete objects (i.e. user data) stored in flash
API to send “unsolicited” or “intermediate” indications

V540:
P1: Open AT over GPRS
P2: Download of OpenAT application OTA
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Scope of the course
Open-AT Overview
Open-AT SDK Installation
Development Tools Overview
Application Development process
Open-AT technical overview
A closer look on Open-AT APIs
A Snapshot on the AT Commands
OpenAT Roadmap
Q&A
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