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CC256x MSP430 TI's Bluetooth Stack Basic SPPDemo APP
Improving throughput v14

Throughput measurement on the v1.4 release of TI's Bluetooth Stack on MSP430
Sending and Receiving data
Demo Setup

Application overview
MSP430 Server
Data Transfer from Sample Application to MSP430
Data Transfer from MSP430 to Sample Application(MSP430 Send)
MSP430 Client

This document describes the setup of the SPP demo and configuring the various parameters to achieve maximum throughput. We use the BR/EDR portion of the SPPLE Demo but

the SPPDemo can be used as well.  

Note: This document is for the TI's Bluetooth Stack release V1.4 only. For the TI's Bluetooth Stack release v1.3 refer here (http://processors.wiki.ti.com/index.php/CC256x_MSP4

30_TI's_Bluetooth_Stack_Basic_SPPDemo_APP_Improving_throughput).

To achieve maximum throughput using TI's Bluetooth Stack while receiving data, read the data as soon as the application receives a data indication. 

While sending data, write data using SPP_Data_Write as fast as possible. If SPP_Data_Write returns a value less than what you are trying to write, that means the outgoing path is

full and the application should wait to write until more buffers are available. The stack will indicate that more space is available using the etPort_Buffer_Empty_Indication event

in the SPP callback. Once you receive this event, you can send more data. The user will have to take care to send any unsent bytes in the previous call by using the return code of

SPP_Data_Write. For reference the look at the CBSend command on the SPPLE Demo (Send on the SPP Demo). 

Refer to the SPP Demo setup wiki for detailed instructions on how to get SPPDemo running. Use IAR or CCS to flash the SPPDemo on to the MSP430. Once the code is flashed use

the following settings in your terminal application.  

This should setup the MSP430 for use for our demo. 

We setup the MSP430 as a server and a client in two separate cases. We use a Windows SPP application to test against the MSP430(referred to as the Sample application). In our

first scenario we use the MSP430 as the Server and the Sample application as the Client. We open a server on the MSP430 using Open 1 and connnect to it from the Sample

application by doing a scan and connecting to its BD-Address. 
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There are three parameters that affect the throughput of data being sent: 1) ConfigParams, 2) BaudRate, 3) UART Buffer Sizes. The UART Buffer sizes are set using the

DEFAULT_INPUT_BUFFER_SIZE and the DEFAULT_OUTPUT_BUFFER_SIZE in HCITrans.c before flashing while the ConfigParams and Baud Rate are set using the

application. The configparams are actually 3 different parameters, MaximumFrameSize, TransmitBufferSize and ReceiveBufferSize that are set using the SetConfigParams. The

current values can be got by using the GetConfigParams. 

The section below summarizes the different combinations of ConfigParams, BaudRate and UART Buffer Sizes. For our first set of tests we keep the UART Buffer size at the default

value. Using the default config params of 58, 58, 58 respectively for MaximumFrameSize, TransmitBufferSize and ReceiveBufferSize, we use two baudrates of 460800 and 921600.

We then increase the Transmit&Receive BufferSizes and test at the same two baud rates. Finally we increase all the config params and test at the same two baud rates. We repeat

the same tests after changing the UART Buffer sizes. The results are shown in the table below. 

Note: Changing these values may cause the MSP430 to run out of memory. You can increase the amount of memory allocated by changing the BTPS_MEMORY_BUFFER_SIZE.

This option can be found in CCS 5 by going to Project->Properties->Advanced Options->Predefined Symbols. Double click on BTPS_MEMORY_BUFFER_SIZE in the pre-defined

names to change it. If you are using IAR, Project->Options->C/C++ Compiler->Preprocessor(Press the arrow button if you can’t see it initially). We set it from 3600 to 9600 and

were able to run all of the changes mentioned here.  

Data Transfer from Sample Application to MSP430
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ConfigParams BaudRate UART Buffer Sizes Throughput

58 58 58 460800 128,64 60Kbps

58 58 58 921600 128,64 65Kbps

58 348 348 460800 128,64 231Kbps

58 348 348 921600 128,64 249Kbps

329 987 2303 460800 128,64 335Kbps

329 987 2303 921600 128,64 620Kbps

58 58 58 460800 1042, 384 58Kbps

58 58 58 921600 1042, 384 64Kbps

58 348 348 460800 1042, 384 224Kbps

58 348 348 921600 1042, 384 227Kbps

329 987 2303 460800 1042, 384 337Kbps

329 987 2303 921600 1042, 384 675Kbps

ConfigParams BaudRate UART Buffer Sizes Throughput

58 58 58 460800 128,64 142Kbps

58 58 58 921600 128,64 126Kbps

58 348 348 460800 128,64 139Kbps

58 348 348 921600 128,64 148Kbps

329 987 2303 460800 128,64 323Kbps

329 987 2303 921600 128,64 522Kbps

58 58 58 460800 1042, 384 135Kbps

58 58 58 921600 1042, 384 140Kbps

58 348 348 460800 1042, 384 133Kbps

58 348 348 921600 1042, 384 134Kbps

329 987 2303 460800 1042, 384 345Kbps

329 987 2303 921600 1042, 384 672Kbps

We can repeat the same tests with the two devices switching roles, i.e. the MSP430 as Client and the Sample application as Server.  
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