DSP Il: ELEC 4523
PIP Module

Objectives
» Become familiar with pipes and their use with SWI objects

Reading

» SPRU423 TMS320 DSP/BIOS Users Guide: Data Pipe Manager (PIP Module) (section)
» PowerPoint Slides from DSP/BIOS |1 Workshop: Module 6
* Code Composer Studio Online Help: PIP Module

Lab Module Prerequisites
Be sure to do the SWI module before the PIP module.

Description

Pipes are objects that maintain a buffer which is broken up into fixed length frames. Frames
can only be accessed one frame at atime. On the writing side a frame is allocated, filled with
data and then put back in the pipe. On the receiving end the frame is received, processes and
returned to the pipe. There should be only one reader and writer for a pipe. Frames are a fixed
length but the program doesn't have to fill the whole frame.

To write data to a frame the following process should be followed:

» Check to seeif there are empty frames available with PI P_get Wi t er Nunfr anes.
* Allocate an empty with the function PI P_al | oc. Thisreserves aframe for writing.

o |If there are more empty frames still in the pipe the function will cal the
noti fyWiter function before returning. This may seem a little strange since the
writer may be the SWI that is doing the writing. However, remember that SWIs run to
completion and that if an SWI gets posted while it is running it will run again when it is
compl eted.

» Get the address of the frame and itssizewith Pl P_get Wi t er Addr and

PIP_getWiterSize.

* Write datato the frame using the address returned above. The address will point to the
beginning of the frame where data can be written.
» Put the frame back in the pipe using Pl P_put . If the whole frame was not filled up, the size

of the frame can be set by calling Pl P_set Wi t er Si ze beforethecall to Pl P_put .

* Thecal toPl P_put cdlsthenoti f yReader function.

The basic structure of the writer functionis;

/* check to see if franes are avail abl e before accessing them */
i f(PIP_getWiterNunFranmes(&dataPl P))

{
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/* allocate a new frame of data */

Pl P_al | oc( &dat aPI P) ;

/* get the address to the new frame */
addr =PI P_get Wit er Addr ( &dat aPI P) ;

/* get the size of the franme in words */
size=PI P_get WiterSi ze( &lat aPI P) ;

/* Put code to fill the frane here */

/* put the new frane of data into the pipe */
Pl P_put ( &at aPI P) ;

}
el se {

return;

/1 LOG error("no frames avail abl e", 0);
}

The process to read fames from a pipe is very similar to the process for writing frames to a
pipe. To read datafrom aframe the following process should be followed:

» Check to seeif there are full frames available with PI P_get Reader Nunfr anes.
* Get afull framewith the function Pl P_get .

» If there are more full frames still in the pipe the function will call the not i f yReader
function before returning. This may seem a little strange since the reader may be the
SWI that is doing the reading. However, remember that SWIs run to completion and that
if an SWI gets posted whileit is running it will run again when it is completed.
» Get the address of the frame and its sizewith Pl P_get Reader Addr and
Pl P_get Reader Si ze.

* Process the datain the frame using the address returned above. The address will point to the
beginning of the frame.

» Put the frame back in the pipeusing Pl P_f r ee.
» ThecaltoPl P_free calsthenoti f yReader function.

The basic structure of the reader function is:

/* check to see if franes are avail abl e before accessing them */
i f (Pl P_get Reader Nunfranes( &dat aPl P) >0)
{

/* allocate a new frame of data */

Pl P_get ( &dat aPI P) ;

/* get the address to the new frame */

addr =PI P_get Reader Addr ( &dat aPI P) ;

/* get the size of the frame in words */

si ze=PI P_get Reader Si ze( &at aPI P) ;

/* Put code to use the franme here */

/* free up the frame of data */
Pl P_free(&dat aPl P);

}

el se {
return;
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/1 LOG error("no frames avail able", 0);

}

When using the PIP module the noti fyWiter and notifyReader functions can be
used to synchronize the transfer of data. If the pipe is being used with a SWI then posts to the
SWI can be done in these functions. Suppose there is a periodic function that generates data to
be used by a SWI. It would be desirable to have the SWI be posted when the data is available.
In the not i f yReader function a call to SW _post for that SWI can be used. When the
periodic function puts the data in the pipe with Pl P_put it will call the noti f yReader
function which will post the SWI.

Laboratory

Part 1

* Inthispart you will be creating two SWIs were one will generate some data and send it to the
other SWI in adatapipe. The transmitting SWI will generate only 3 frames of data to send
to the other SWI.

» Create anew project called pi pl ab.

* Create anew DSP/BIOS Configuration file and use the Co6xxx. cdb template for use with
the simulator.

» Savethefileaspi pl ab. cdb and add it in your project. Also add thepi pl abcf g. cnd
file.

* If using the simulator then change the RTDX interface to Simulator by right clicking on
Input/Output->RTDX and bringing up the properties. Change the RTDX mode to Simulator.
If you do not do this then when you load your program you will see the error "RTDX
application does not match emulation protocol.” If you are loading onto an EVM or DSK
you shouldn't need to change this.

» Create aLOG object by right clicking on Instrumentation->LOG and selecting Insert LOG.
Changethenametot r ace. Setits propertiesto have alength of 1024 and be acircular
buffer.

* Changethe LOG_syst emaobject to have alength of 1024.

» Create a PIP object with the following properties:

* Framesize: 8

*  Number of Frames: 3

» notifyWriter function: _Pl POnoti fyWiter
» notifyReader function: _PI POnot i f yReader

» Create two SWIswith the following properties
* Name: SW 0, priority: 1, function: _f unSW 0.

* Name SW 1, priority: 1, function: _f unSW 1.

* One of the SWIswill be used to generate some data and the other will receive the data.

» Createamain.cfileand includeamai n function that printsto t r ace amessage saying the
run is starting and posts the SW 0. Include thisfilein your project.

* Inthe main.c file make functions for your SWIs, f unSW 0 and f unSW 1. Each function
should print to thet r ace LOG object once at the beginning of the function to indicate that
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the particular SWI1 is starting and once at the end of the function to indicate that the particular

SWI isending. All other codein each SWI will go between these statements.

In funSW 0, which will generate the data, do the following

* Make astatic variable to hold the number of times the function has been called.
Initidlize it to zero.

* Putinanif statement to check to seeif the function has been called 3 times. If it has
then return, if not then increment the loop counter. Before the return be sure to put a
print to trace indicating that SW O is ending.

* Add code similar to the code in the Description section to get a frame of data from the
pipe and put it back. Fill the frame with integers equal to the number in the frame times
the loop number.

Inf unSW 1, which will receive and print the data, add code similar to the code in the

Description section to get afull frame of datafrom the pipe and put it back. Have the code

print the contents of the frameto thet r ace LOG.

Create afunction Pl POnot i f yW it er and put apost tothe SW 0 init.

Create afunction Pl POnot i f yReader and put apost tothe SW 1 init.

Build and load your project.

Use the Execution Graph and the LOG manager to examine the processing.

Run the program and record the results.

Describe in detail the processing that is occurring.

Part 2

Change the priority of SW 1 to 2.

Build and load your project.

Run the program and record the results.

How does the execution change? Describein detail.

Part 3

Change the priority of SW 0 to 2 and the priority of SW 1 to 1.
Build and load your project.

Run the program and record the results.

How does the execution change? Describein detail.



