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ABSTRACT

Today, DSP developers often find it difficult and time consuming to find the compiler
options that optimize both speed performance and code size. In most cases, when
performance increases, so does code size. The performance constraints and code size
constraints are often at odds. Previously, to find the compiler options with an optimal
balance of performance and code size, developers had to build and profile their
application repeatedly, each time using a different set of compiler options. With a large
application, it was not possible to try all compiler option combinations at the function level.
CodeSizeTune (previously known as Profile Based Compilation (PBC)) now automates
this process for developers of the TMS320C6000™ family of DSPs. CodeSizeTune
displays the possible code size and performance (cycle count) tradeoffs in a graphical
form. Developers can easily pick one or more desired solutions from the graph and save
them as different configurations in the project, thus providing an optimal solution and
speeding up the time-to-market.
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1 Introduction

CodeSizeTune (CST) is a tool to help DSP developers choose the best compiler options to
optimize their application’s code size and performance. To achieve this goal, CST automates the
process of building and profiling the application using different compiler options that have
different levels of code size and performance optimization. CST then considers all combinations
of compiler options for each function and calculates their code size and cycle count results.

In this application note, we compare the code size and cycle count before and after running
CST. The example used shows how to reduce code size by 25% without losing any
performance.

Using CodeSizeTune to Optimize Your Application’s Performance and Code Size
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Figure 1.

Example of a CST Graph

To let developers easily find the solution for their application, code size and cycle count
(performance) results for each build are profiled, and each possible solution is plotted in a graph
as a point as shown in Figure 1. A set of points represents all possible tradeoffs between code
size and performance of the given application. Developers can then easily pick a point from the
graph that best meets their code size and performance constraints. The user can also view the
function-level code size results, cycle count results, and the compiler options in a table as shown
in Figure 2.
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Profiler | Conzultant  GodeSize Tune
Figure 2. Example of a Table Showing Profile Results
Using CodeSizeTune to Optimize Your Application’s Performance and Code Size 3
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In some cases, the developer may want to directly specify which options set is assigned to a
particular function rather than let CST select based on its calculations. Perhaps the function was
not invoked during the profile session (for example, it may be an interrupt handler), or perhaps
the input data read during the profile session was not representative. The developer can
override the compiler options that CST assigns to a function using the Overrides window. The
override functionality is discussed in Section 5.1.

Finally, the developer can save any desired solution points from the graph to different build
configurations in the project. By rebuilding the application with the saved configuration, users
know that the code size and performance have been optimized for their needs. If desired,
developers can further modify the function-level compiler options after they finish using CST.

2 Development Flow

Use the following development flow to get the best results from CodeSizeTune within the new
tuning environment (see Figure 3). Finish the debug phase before starting the tuning phase.

Build and Run your Application

Debug
Phase
Found any Compile Debug and
Or Runtirne Errors? fix errors
Use tuning tools to
optimize the application
Tuning .
Phase Analyze the tuning result
Sawve desired optimized options

Figure 3. Code Development Flow

This document focuses on using CST in the tuning phase. For more information about the
general tuning environment and other tuning tools, refer to topic Application Code Tuning in the
Code Composer Studio™ online help document.

4 Using CodeSizeTune to Optimize Your Application’s Performance and Code Size
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3 Supported Platforms and Expected Use

CodeSizeTune is available in the Code Composer Studio™ Integrated Development
Environment (IDE) v3.0 for all C6000™ simulators. CST supports simulators only. It does not
support library projects, but it does support library subprojects. If the project contains any
executable subprojects, CST does not make tradeoffs for the subprojects, and ignores them.
CST is a Code Composer Studio™ IDE plug-in. The developer is expected to use CST through
the Code Composer Studio™ IDE. The user must have a Code Composer Studio™ IDE project
to use CST. If no project is loaded, the CST menu item is disabled as shown in Figure 4.

"® IC6416 Device Cycle Accurate Simulator/CPU_1 - C6416 {Simulator) - Code Composer ... [= |[B][X]

File Edit ‘iew Project Debug GEL  Option BEiEil=® Tools DSPBIOS  Window  Help

L | LR B — N B e e I Setup i =2 ak. [ = 2
._ - i - ' n | Wiewer - - :‘J ..:”: T:- ? %_ N
I =l Cock > Bioy g 6 [ <0 3 | B R | @
[ [ — | Tuning  * Advice | : :

"
'@ : 3 = @ a | T Goals
Tp’} m Q = Compiler Consultant ¥
= : CacheTune

" ™ -] GEL files N

F [ Projects =

[ File “iew J_/irEinnkmarks ]
% @ HALTED [ ' ' [ 2

Figure 4. CST Menu Item Is Disabled When no Project Is Loaded

CST assumes that the application is set up for profiling, and therefore expects the application to
run after functionality has been tested and no compile or runtime errors exist. This is essential
since the application runs in a batch program (non-interactive with the user) to extract
profile/tuning information. The application must self-terminate (does not run in an endless loop)
or have exit points established through the profile setup. An exit point tells the profiler to stop
collecting profile data. For information about creating and using exit points, refer to topic
Application Code Tuning -> Dashboard — Profile, Goals, Advice -> Profile Setup ->

How to...->To Create an Exit Point, in the Code Composer Studio™ online help document. CST
assumes that the application should use input that is representative of typical usage and should
be the same across all profiles. Input can be data, interrupts, and other stimuli that affect the
application.

Using CodeSizeTune to Optimize Your Application’s Performance and Code Size 5
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4 An Example Using CodeSizeTune

4.1 About the Example

This example demonstrates how to use CodeSizeTune to reduce code size by 25% on the
TMS320C6416 without sacrificing the performance of the application. It shows how to select and
save the best compiler options to optimize both the code size and cycle count (performance) of
an application. The project MP3.PJT illustrates how to reduce code size by 25% without losing
any performance. The screen captures shown below are from the C6416 device simulator, little
endian. To keep the length and content of the example manageable, this example focuses on
CST usage. Therefore, this application note assumes that you are familiar with the fundamental
operations of Code Composer Studio™ IDE, that is, installation, setup, creating a project, and
loading a program.

NOTE: The MP3 code provided here is for educational purposes only; therefore, neither runtime
nor production license is granted (nor should be inferred).

4.2 Code Composer Studio™ IDE and Profile Setup

4.2.1 Code Composer Studio™ IDE Setup

The first step is to select a simulator. After Code Composer Studio™ IDE is installed properly,
select the desired simulator configuration through the Code Composer Studio™ IDE setup utility.
This example uses the C6416 device simulator (little endian), which provides cycle-accurate
program execution time.

Launch Code Composer Studio™ IDE and open the application with the Code Composer
Studio™ IDE main menu selection Project -> Open. Use the MP3 project that accompanies this
application note. CodeSizeTune works on a per-project basis. Note that if there is more than one
configuration in the project (for example, Debug and Release), CST works with the active
configuration only. Ensure that the active configuration is set to the one you want CST to tune.
This example uses the Debug configuration. Check the active build configuration with the main
menu selection Project -> Configurations....

Once you have the project open, ensure that the project has passed the debug phase before
you go into the tuning phase. The project must have no compile or runtime errors.

6 Using CodeSizeTune to Optimize Your Application’s Performance and Code Size
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4.2.2 Profile Setup (Optional)
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Figure 5. The Menu Item to Open the Profile Setup Utility

You do not have to use the profile setup utility (see Figure 5) if you accept all of the CST
defaults. By default, CST sets no exit point in your application. CST runs the application from
start to end. The user can set one or more exit points in an application through the Control tab of
the profile setup utility. For information about how to create an exit point, refer to topic
Application Code Tuning -> Dashboard — Profile, Goals, Advice -> Profile Setup ->

How to...->To Create an Exit Point, in the Code Composer Studio™ online help document.

Note that CST collects information using the .cycle CPU: Excl. Total event. CST information
does not include any system effects such as cache misses, off-chip memory access, memory
bank conflicts, etc. The user cannot change the event that CST uses to collect information.

The MP3 project in this example self-terminates. The example compares the total code size and
cycle count of all functions. Thus, the example uses the CST defaults and sets no exit point or
profile range in the profile setup.

4.3 Getting the Total Code Size and CPU Cycle Count Results Before Running CST

This section demonstrates how to get the code size and cycle count results before running
CodeSizeTune. Because CST does not collect the runtime support (RTS) library profile data,
and Code Composer Studio™ IDE does not show the total code size excluding the RTS library
code size, we have modified the linker command file (Ink.cmd) in this example to separate the
code size of the RTS library from the total code size. We have added the line .rtstext > PMEM in
the SECTIONS area (see Figure 6).

Using CodeSizeTune to Optimize Your Application’s Performance and Code Size 7
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SECTI ONS
{
. text > PVEM
.rtstext > PVEM

-1 rts6400.1ib(.text)

. stack > PVEM
. bss > PVEM
.cinit > PVEM
.Cio > PVEM
. const > PVEM
.data > PVEM
.switch > PVEM
. sysnem > PVEM
.far > PVEM

Figure 6. Modified Linker Command File

NOTE: By default, all program code is placed into a section called .text. By modifying the linker
command file as described above, the code from the RTS library is put into a separate section
called .rtstext.

With this technique, the RTS library code size is excluded, and we can compare the code size of
the same number of functions with CST. The code size result is shown in the map file. Thus,
make sure that the project has specified the map file name under the Linker tab of the Build
Options dialog (see Figure 7). Launch the Build Options dialog with the Code Composer
Studio™ IDE main menu selection Project->Build Options. After checking the linker command
file and the map filename, the project is ready to be built and thus get the total code size,
excluding the RTS library code size.

8 Using CodeSizeTune to Optimize Your Application’s Performance and Code Size
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Build Options for mp3. pjt

General] Compiler  Linker ]Link Order
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Cateqgarny: Bazic

v Supprezs Banner [-q]

Advanced
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Output b odule: | j
Output Filenarme [-ol: ].'\D ebugtmp3. out

b ap Filename [-m): |."~D ebugmp3.mapl

Autainit Model: |F|un-Time Autoinitialization ['C]L]
Heap Size [-heap]: |
Stack Size [-stack]: |
Fill “#alue (-] |
Code Entry Paint [-g]: |
Librany Search FPath [-]: |
Inzlude Libraries [H]: |rtsE4EIEI.IiI:|

] | Cancel Help

Figure 7. Map Filename in the Build Options Dialog

The next step is to build the project and load the program. Build the project with the Code
Composer Studio™ IDE main menu selection Project -> Rebuild All. When the build process is
done, load the program with the main menu selection File -> Load Program.... This example
loads the program from the location \MyProjects\mp3\Debug\mp3.out.

NOTE: After the program is loaded, remember to set up the profiler.

Because CST collects CPU cycles only, set up the profiler to collect the CPU cycles for all
functions. Remember to set up the profiler after the program is loaded. Now, launch the profile
setup with the Code Composer Studio™ IDE main menu selection Profile -> Setup. Select the

profile-setup toolbar button 0] Enable/Disable Profiling and the button i Enable/Disable All
Functions to enable the profiler that profiles all functions (see Figure 8). Next, click the Custom
tab, and check cycle -> CPU under the Range area as shown.

Using CodeSizeTune to Optimize Your Application’s Performance and Code Size 9
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The project is now ready to collect the CPU cycle count for all functions. Run the program with
the main menu selection Debug -> Run. When run is complete, open the profile viewer to see
the cycle count result under the Profiler tab as shown in Figure 9. The profile viewer does not
show the summation of the cycle counts. Therefore, add up all the numbers under the
cycle.CPU:Excl.Total column manually or export the table to a spreadsheet. The total CPU cycle

count for this project is 1,090,758. Your cycle count result may vary.

10

Using CodeSizeTune to Optimize Your Application’s Performance and Code Size



{'? TeExAs

INSTRUMENTS SPRAA42
BE Profile Viewer == 1 == Current - C6416 Device Simulator/CPLI_1 X ]
::%; Address Range |Symbol Hame  [Symbol Ty|le|Access Count |cyrcle.CPU: Incll..|cyele.CPU: Excl. Total | -

0:0xbScd-0xb350  fhack_bf function 1080 &1.360 &1360
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Figure 9. Profile Viewer Window

See the total code size by opening the map file either within Code Composer Studio™ IDE or
through any text editor. Scroll down to the .text section in the map file. The total code size is
shown under the length column of the first row (see Figure 10). This code size result does not
include the RTS library code size, and we can compare the code size of the same number of
functions with CST. The total code size for this project is 0x0000e0e0 or 57,568 in decimal.

SECTI ON ALLOCATI ON VAP

out put attributes/
section page origin I ength i nput sections
.data 0 00000020 00000000 UNI NI TI ALl ZED
| text 0 00000020 0000e0e0
1 00000020 00005e20 i up.obj (.text)
00005e40 00003b60 iwi nmobj (.text)
000099a0 00001d40 i sbt.obj (.text)
0000b6e0 000017a0 i cdct.obj (.text)
0000ce80 000009a0 nmhead. obj (.text)
0000d820 00000780 towave. obj (.text)
0000df a0 00000160 wavep. obj (.text)
.rtstext 0 0000e100 0000c 380

Figure 10. MP3 Map File Showing the Total Code Size

The next section demonstrates how to run CST to get the optimized code size and cycle count
results.

Using CodeSizeTune to Optimize Your Application’s Performance and Code Size 11
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4.4 Tuning Code Size Using CST

4.4.1 Launching CST
Launch CST with the menu selection Profile -> Tuning -> CodeSizeTune (see Figure 11).

.. CodeSizeTune EI@E(I

Figure 11. Initial CST Window

NOTE: If you hold your mouse pointer over a CST toolbar button, the respective tool tip displays
the short description of that toolbar button.

When the CST window is launched, the advice window with the first step of CST advice is also
launched (see Figure 12).

12 Using CodeSizeTune to Optimize Your Application’s Performance and Code Size
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Advice Window

. go 48

CodeSizeTune Step 1: Build/Profile

Warning: There is no exit point in your
application. If your application does not
self-terminate, you will want to insert an
exit point! How?

CodeSizeTune provides 3 preset default build
options (called "collection option sets") and a way
to make tradeoffs between code size and cycle
count. Note: The cycle count takes into account
only CFU cycles, not system affects.

=
E Advanced Options button allows yvou to
change the default options. More

In the CaodeSizeTune window toolbar, choose

Y Rebuild and Reprofile All (recommendesd
for first time run) w

Welcome  CodeSizeTune

Figure 12. The First Step of CST Advice in the Advice Window

4.4.2 Building and Profiling

The first step of the advice is to build and profile the application using CST. CST, by default,
selects three collection options sets with varying degrees of code size vs. speed to build and
profile the application. A collection options set is a CST preset default, build-options set. View

and change the defaults with the toolbar button selection (] Advanced Options -> Collection
Options.... This launches the Choose Profile Collection Options dialog as shown in Figure 13.
The dialog shows which compiler options are used for each CST collection options set. The
more collection options sets you select, the longer it takes CST to build and profile. You can
create new collection options sets through this dialog. For more information on how to create a
new collection options set, refer to topic Application Code Tuning -> CodeSizeTune -> Advanced
Usage -> Collection Options Sets in the Code Composer Studio™ online help document. In this
example, we use the three CST defaults: MinimumSize, Speed, and MaximumSpeed.

Using CodeSizeTune to Optimize Your Application’s Performance and Code Size 13
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ok
Cancel
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-q -pdws -03 ' C:ACCS tudioMuProjectshmp2appMotetDebug" -d"'FRAR

£ ! 4

Figure 13. CST Default Collection Options

Select the toolbar button RebuildAll and ReprofileAll (see Figure 11). CST now starts
building and profiling the application with different sets of build options (see Figure 13). If you
have a large application, this step may take a long time. This MP3 example takes several
minutes. The time varies depending on the speed of your computer. When CST is building and
profiling the application, you see the progress in the CodeSizeTune tab of the output window as
shown in Figure 14. The output shows you which collection options set is currently running.

14
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———————————————————— Collection Option: mp3 - MazimumSpeed----+

[Currently building 1 of 3 collection options...
Build success.

[Resetting CPU...

[Reset CPU success.

Loading...

Load success.

Frofiling...

Frofile success.

———————————————————— Collection Option: mp3 - Speed------
Currently building 2 of 3 collection options. ..
Build success.

[Resetting CPU...

[Recet CPU success.

Loading.. .

[Load success.

Frofiling...

Profile success.

———————————————————— Collection Option: mp3d - Minimum3ize
Currently building 3 of 3 collection options...
Build success.

[Recetting CPU...

[Reset CPU success.

Loading...

Load success.

Frofiling...

Frofile success.

CodesizeTune Complete.

T ]M] CodeSizeTune J; Build ]| « | |

o

Figure 14. The Output Window

4.4.3 Viewing Possible Solutions and Choosing the Solution Point

When CST finishes building and profiling the application, a graph displays. The series of points
on the graph represent the possible tradeoffs between code size and cycle counts. Each point
represents your application built with a particular set of options, thus, a possible tradeoff. CST
calls each point a “function-specific options set” because each point now corresponds to the
function-level build options that CST used to create an application with that code size and
performance. If you hold your mouse pointer over a point on the graph, a tool tip with the total
code size and total cycle count displays. If you click on a point, the profile viewer window with a
two-dimensional table is launched automatically (see Figure 16). This table shows you the

corresponding function level options, cycle count, and code size that point represents.
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Figure 15. The CST Window After Building and Profiling
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Figure 16. The Profile Viewer Showing the Corresponding Profile|Data of the Selected Point

Select the CodeSizeTune tab to see CST-specific data.

The red points in the CST graph are the actual profiled points (see Figure 15). They represent
the total code size and cycle count results of the selected collection options sets in the Choose
Profile Collection Options dialog. CST records the function-level profile results after rebuilding
the project with the specified build options and running the corresponding programs. The total
code size and cycle count results are the summation of the function-level profile results. The
purple points in the CST graph are projected points. They are computed by CST using the actual
profiled points’ function-level profile results without rebuilding the project and running the
program. Thus, the cycle count and code size results are estimates. To get the actual profile
results of a projected point, save the selected projected point to a Code Composer Studio™ IDE
project configuration, rebuild the project, and run the program, as shown later in this example.
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4.4.4

In some cases, points are close to each other. To more easily differentiate between the points,
zoom in with the toolbar button selection ® Toggle zoom, and then left-click to drag a border
around the area of the curve you would like to examine more closely. Deselect the Toggle zoom
button ® to return the cursor to its normal appearance. Change any graph properties by right-
clicking on the graph and selecting the menu item Graph Properties....

It is now time to choose the desired solution point. The bottom left-hand corner points on the
graph represent the smaller code size and smaller cycle-count, function-specific options sets.
Those are the best tradeoffs computed by CST. If you have a code size constraint, select the
point that yields the smallest cycle count within the code size constraint. For example, if the
code size of your application must be less than 43,400, choose the point that is less than 43,400
on the x-axis and lowest on the y-axis.

Use the Autopick feature to allow CST to select the best point for you. Right click on the graph,
and select the menu item Autopick.... Enter the value of the cycle count or code size in the
dialog; CST selects the best point for you.

In this example, the point chosen yields 1,084,165 cycles and 43,388 in code size. Your cycle
count and code size result may vary.

Saving Selected Solution Point to a Code Composer Studio™ IDE Project
Configuration

In order to rebuild the application and get the actual optimized code size and cycle count
(performance), save the selected solution point to a Code Composer Studio™ IDE project
configuration. To save a selected point to the configuration, select a point on the graph, and then

click the toolbar button EEI Save.

Save Build Options As...

Select an existing CCS project configuration
Or enter a new configuration name.

Exizting CCS project configurations:

Debug
Relzaze

Cancel

Configuration name o save:

L5 THewCanfigl

Figure 17. The Save Build Options As... Dialog
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The Save Build Options As... dialog then displays (see Figure 17). Enter the configuration name
to be saved in the save dialog, and click the OK button to save and close the dialog. Repeat
these steps if you have more points to save as different configurations. In this example, we have
saved the selected point to the new Code Composer Studio™ IDE configuration,
CSTConfig_43388.

You have now completed using CST to tune the code-size of your application. Close the CST
window by clicking on the standard close window button on the top right-hand corner of the
window. The last saved Code Composer Studio™ IDE configuration is now the active
configuration in the project. To see the actual profile data including the function-level code size
and cycle count for this active configuration in the profile viewer window, you must rebuild your
application, reload, and rerun the program through the Code Composer Studio™ IDE main
menu.

4.5 Comparing the Total Code Size and Cycle Count Results After Running CST

Now, compare the code size and cycle count of the newly saved configuration with the original
configuration, Debug. The point chosen in the CST graph is a projected point. A projected point
is computed by CST without running the program. Thus, the cycle count and code size results
are estimates. The estimated results show that the code size improves 25% while not sacrificing
any performance.

Next, compare the actual code size and cycle count of the saved configuration,
CSTConfig_43388, with the original configuration, Debug, by running the program. If
CSTConfig_43388 is not the active configuration, make it active with the Code Composer
Studio™ IDE main menu selection Project -> Configurations. To get the actual code size and
cycle count, we now build the application with the new configuration using the main menu
selection Project -> Rebuild All. Then, load the program with the main menu selection File ->
Load Program..., and run the program with the main menu selection Debug -> Run. In this
example, load the program MyProjects\mp3\CSTConfig_43388\mp3.out.

When the run is complete, the profile viewer updates itself to display the new profile data. Open
the profile viewer window if it is not open. Select the CodeSizeTune tab. Add up all the numbers
under the cycle.CPU:Excl.Total column of the Profiler tab. The actual total cycle count in this
example is 1084201. Your cycle count may vary. Now, read the actual code size by opening the
map file. In this example, open the MyProjects\mp3\CSTConfig_43388\mp3.map. The total size
is shown in the first row under the length column of the .text section (see Figure 18). The actual
total size in this example is 0x0000a980, or 43392 in decimal. Your result may vary. The actual
results show that the code size improves 25% while keeping the same performance. Notice that
the CST estimates are almost the same as the actual profile results.

18 Using CodeSizeTune to Optimize Your Application’s Performance and Code Size
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out put attributes/

section page origin I ength i nput sections

“text 0  0000c3a0
0000c3a0 00004b60 i up.obj (.text)
00010f 00 00002200 iwinmobj (.text)
00013100 00001a20 i sbt.obj (.text)
00014b20 00001140 i cdct.obj (.text)
00015c60 00000880 mhead. obj (.text)
000164e0 00000760 towave. obj (.text)
00016c40 000000e0 wavep. obj (.text)

Figure 18. MP3 Map File Showing the Actual Total Code Size

Furthermore, notice from the CST graph that the more performance degrades, the more code
size decreases. In this MP3 project, if you choose other CST projected points, you may improve
code size 27% by degrading 11% in performance, or improve code size 17% while increasing
performance by 5%.

5 Advanced Features

5.1 Using Overrides Within CST

Using the overrides functionality in CST is optional. In some cases, you may want to directly
determine which options are assigned to a particular function or determine that some functions
must generate the best code size or the best cycle count rather than let CST select based on its
calculations. You can override the collection options set that CST assigns to a function using the

Overrides window. Open the Overrides window with the CST toolbar button selection =]
Advanced Options -> View/Apply Overrides.
=13

B CACCStudio\MyP rojects\mp3AppMoteymp3.orf : Overrides

Profile Collection... | 4| || Rule |
_ : || Smallest " Fastest " Mane
Y aiis = deny e
?_ bz_fill b asirums peed
¥ compare Fastest
W e e [ Fasueil ‘-?1 Prafile Collection. .. 1 C}ﬂ:lei Size i Options
¥ ;:vt_tcu_wave e lome MarimumSpeed | 4570 305 o3 -oil
¥ l:\-'t_tcl_wave_test b [ speed | 5410 | 233 | -03 -0l -mgl
¥ dun:m_l,l_ - e [ MinimumSize 5R20 | 209 | -02 -oil -msd
w
W i [l p—

Figure 19. The Overrides Window

When the Apply Override button is selected, the overrides are then applied to all of the option
sets that CST projects. The projected points in the CST graph (the purple points in Figure 15)

are updated. You

can view the overrides information in the Overrides window (as shown in

Figure 19) or by selecting the CodeSizeTune tab in the Profile Viewer window (see Figure 16).
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The override operation does not apply to the actual profiled points (the red points in the CST
graph in Figure 15). If CST reruns, the overrides apply to the projected points but not the actual
profiled points.

5.2 Viewing/Modifying Function Level Options After Using CST

After you save a CST point to a new configuration, the new configuration then contains the
function-level options that generate the desired code size and cycle counts of the application.
This section describes how, as an optional step, to view or modify the function-level options
outside of CST.

To view or modify the function-level options, choose the configuration of interest with the Code
Composer Studio™ IDE main menu selection Project -> Configurations. You may want to save a
copy of this configuration in case you do not like the results after modifying the function-level
options. It will save you the time required to rerun CST again. To save the configuration, as an
optional step, use the main menu item selection Project -> Project Configurations -> Add....

To launch the Function Level Options dialog, select the menu item Project -> Function Level
Options... The dialog displays as shown in Figure 20.

Function Level Options

| Functions | Options A [ Compiler
-0.3 -mEa ¥ Optimize for code sizef-ms] |3 -
back_bf0 -03 Ij
bs_fill -03 -ms3 Optimization Lewel ]Level 3-File ﬂ
compare -03 -mz1
cvt_to_wave -0 -mgd
cvt_to_wave_inik -03 -mzl
cvt_to_wave_test -0 -mzl
durnrmy -03 -mz1
fi_decode -0 -mzl
find_zynic -03 -mzl
fanward_bfm -03
gencoef -03 -mzd
gerincoef -03 -mz3
gerwincoel_g -03 -mgd
head_info -03 -mzd
head_info2 -03 -mzd
head_info3 -03 -mz1
i_audio_decode -03 -mgd
i_audio_decode_info -03 -mzd
i_audio_decode_init -03 w
£ >
] | Cancel |

Figure 20. Function Level Options Dialog

To modify the build options, select the function to be modified in the left-hand pane (see Figure
20). Change the compiler options in the right-hand pane. Repeat this step for other functions.
Click the OK button to save and close the dialog.
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6 Limitation

CST does not allow the user to vary inlining functions. Inlining is an effective method of trading
size for speed, particularly if the aggressiveness of inlining can be varied within the application.
It therefore provides the exact leverage that CST wishes to exploit. But CST is unable to use
automatic inlining because it is unable to vary inlining. Inconsistent inlining between CST
collection options sets presents a problem to CST because it now is comparing functions that
perform different amounts of work or are being called a different number of times. This invalid
comparison leads the CST calculation to choose versions of functions that do not inline and
choose versions of inlined functions that are inlined most aggressively. Not only are these two
choices inconsistent, they are usually non-optimal even if forced to be consistent.

CST automatically adds the compiler option —oi0 (turn off automatic inlining) to all collection
options sets before building and profiling the application. When a solution point is saved to a
Code Composer Studio™ IDE configuration, the —0i0 that is added by CST is removed
automatically.

7 Conclusion

In conclusion, CST helps developers find the best tradeoff between code size and performance
of their application. After executing the application under CST, CST gathers all the relevant
profile data and plots it on a graph. The series of points on the graph can be queried
interactively. Such interactivity makes finding the solution point quick and easy. The new tuning
environment, including the step-by-step instructions in the advice window, provides guidance on
using CST. Furthermore, users gain the benefit of viewing and modifying the build options on a
per-function basis after using CST. This example illustrates how to reduce code size from
57,568 bytes to 43,392 bytes, a 25% improvement in code size, without losing any performance.
In addition, it demonstrates how, as an advanced feature, to use the overrides functionality to
override the collection options set that CST assigns to each function and how to modify the build
options on a per-function basis after using CST.
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Appendix A. Appendix A. What’s New and Changed: Code Composer

Studio™ IDE v2.2 PBC vs. v3.0 CST

A.1 Stand-alone Code Composer Studio™ IDE Plug-in vs. an Integrated Tuning Tool

In Code Composer Studio™ IDE v2.2, Profile Based Compilation (PBC) is a stand-alone plug-in.
It has its own PBC main menu. Users may find it difficult to understand why and when to use
PBC. Furthermore, the name PBC does not indicate what this plug-in does.

In Code Composer Studio™ IDE v3.0, the name has changed from PBC to CodeSizeTune
(CST) so that users can understand that this plug-in tunes the code size for their application.
The new tuning environment allows users to follow the instructions in the advice window and
understand why and when to use CST. CST is now available with the menu selection Profile ->
Tuning -> CodeSizeTune.

A.2 Graphical User Interface (GUI) Improvements

A21

A2.2

A.2.3

22

Old Assistant Window vs. New Advice Window

The advice window of the new tuning suite replaces the old assistant window. All the instructions
about how to use CST are now under the CodeSizeTune tab of the advice window. The
advantage of using the advice window vs. the assistant window is that it not only gives you the
CST step-by-step instructions, but it also gives you overall advice for your application under the
General tab. This further advice may lead to additional benefits in using other tuning tools.

Old Assistant Links vs. New Toolbar Buttons

The functional links in the old assistant window now become toolbar buttons at the top of the
CST window. Users can focus on just one window (the CST window) instead of two (the
assistant window and the graph window) when performing CST operations.

Under PBC, the graph window may or may not be displayed. Under CST, the CST window is
always open as long as user is using CST. The window becomes the central view of the tool.

Old PBC Menu Items vs. New Toolbar Buttons

Many frequently used CST operations are moved from the two PBC menus to the CST window
toolbar. Under PBC, some operations are accessed through the main PBC menu, and some are
accessed through the graph context menu. Users must right-click on the PBC graph to access
the context menu items. Now users can easily click on one of the toolbar buttons in front of them
to perform frequently used operations such as building, profiling, toggling zoom, undoing zoom,
resetting the graph, saving a point, and launching help. The PBC menu and its submenu items
are removed. The CST menu item is now under the Code Composer Studio™ IDE main menu
Profile ->Tuning without any submenu item.
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A24

A.2.5

The advanced options are now grouped into the advanced options dialog. Users clearly
understand that these operations are advanced options, and the dialog can be easily launched
through the advanced options toolbar button. Examples of the advanced options include
changing the CST predefined collection options sets and overriding the function-level options
set.

Simplifying the Profile Control Points Setup

PBC profile points, including the exit point, start point, and end point, allow users to tell the
profiler where to start and stop collecting profile data. In the new CST, all profile-related points
are managed in the profile setup window, not in the PBC menu or the source-editor PBC context
menu. These profile points are called exit point, resume point, and halt point in the new profile
setup window.

Other Changes

CST has improved the status and error messages in the CST output window. For example, the
status message while CST is building and profiling the application for the user has been
improved. It now shows the number of the current round of collection options set and the total
number of rounds. For example, CST shows “Currently building 1 of 3 collection options...” This
way, users can better estimate the time it may take CST to finish all the rounds.

The new CST not only allows users to save the CST projected points (the possible tradeoffs) on
the graph, but also to save the profiled points (the CST predefined collection options sets) to
different Code Composer Studio™ IDE configurations.

A.3 Profile Results

Profile results of the code size and cycle counts collected under older revisions of Code
Composer Studio™ |IDE are not exactly the same as before. This difference is due to
improvements in the compiler and the simulators.
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