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ClearSpeed Visual Profiler

GUI Overview - Example 1

Introduction

This example for csvprof is designed to demonstrate the features of the visual
profiler GUI and allow the user to understand how to use them with a simple
trace file. The focus for this example is to give the user the knowledge
required to understand how to drive the GUI before moving on to the
examples which have a more complicated trace data set.

Running the example

The example trace file used can be found in the directory
csvprof_examples/gui_overview/examplel

The trace file is called gui_overview.cst.

1. Starting the csvprof GUI

The csvprof GUI is started from the command line using the following
command. The example trace file is passed on the command line.

csvprof gui_overview.cst

You can also just load the file from the file menu and not pass it in on the
command line by using the file menu. It will perform the same operation.

This will start up the GUI and you should see the following screen.

This is the standard start up screen for the Visual profiler. With a larger trace
file there may be a slight delay at start up as the file is loaded into memory
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and whilst the file is loading a progress bar will be displayed. The user can
specify either a trace file on the command line or load files from the menu. We
will cover this later in the example.

2. GUI layout

| U Clmt oo d ¥t Protibes =IoE

=" g Trace Buffer View
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Menu Bar L — |
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/‘- I I I ] Source View

Control Panel

Trace File View

Status Bar

The GUI layout has the following sections each performing different functions.

Menu Bar
Contains the menu options for opening new trace files, exiting and selecting
source code views.

Control Panel
Contains the controls for viewing the trace data file.

Trace File View
Shows the timeline view of the trace data file.

Trace Buffer View
Shows the current size and location within the loaded trace buffer.

Source View
Displays the current source file.

Status Bar

Show the status information related to the current trace file.

This example will now focus on the control panel area of the GUI in order to
explain the options that are available to the user.

The control panel in closer detail looks like this.

5 |[Butfer 'HIEIBB-\,L 5*f3=5':*>|%@

3. Scaling options
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The scaling options are available from the control panel using the drop down
box highlighted below.

B [~[m=]0]0] 0] =02 %]@

This box allows a user to specify the scale at which they are viewing the trace
file. When a file is loaded as it currently is in this example, the default scale is
set to “Buffer”, allowing the user to view all events in the current file buffer.
There are several fixed scale options available in this box but a user can also
type in any arbitrary value.

4. Setting markers

The visual profiler has the ability to set markers in the trace file in order to
allow a user to see information about particular events. There are two markers
available in the GUI one coloured blue which is attached to the left mouse
button and one coloured green which is attached to the right. When both
markers are set the GUI will show the distance between them in the trace file
view. The information for the individual markers will be shown in the status
bar.

You can select events with the mouse buttons. If you select one of the
coloured event bars in using the left mouse button you will see that the blue
marker is set within the trace file view. Performing the same operation with the
right button will do the same but with the green marker.

# Select coloured events from the trace file view, one with the left mouse
button and one with the right. This is done by clicking on one of the
coloured bars in the trace file view.

The visual profiler should now look as follows

Eﬁ-(hr‘pﬂ!l‘hmhﬂ!h = ..ﬂ}s‘
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The following numbered items are now visible in the visual profiler GUI.
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1. The source code window is now showing the code for the blue and
green markers in the left and right source code panels.

2. The blue and green markers are visible in the trace file on top of the
selected events. The selected event is shown with a marker on the
blue and green lines.

The distance between the blue and green markers is visible in the GUI.
The points at which the markers are set are displayed in the status
panel along with the difference between them.

P

The source code is currently hidden to some extent as this is the default
behaviour of the source code window. You can expand the source code view
by dragging the bottom bar around it down. The timeline and source code
panels can be moved by the user to allow a different sized split.

# Drag the bottom bar of the source code view down to expand the
window

The GUI should now look as follows

[ Clemtpeed Visual Brofiber 'L"Q'E:'j_I
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The source code window is now much more visible.

5. Event tooltips

The specific trace events displayed in the GUI provide the user with additional
information about each one if there is any available. If you hover the mouse
over a particular event then a tooltip will be displayed showing information for
that event.

# Move the mouse pointer over a particular event and get the tool tip
event data to be displayed.

The GUI should look as follows with the tooltip displayed.
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6. Controls for markers
It is possible to use the controls for the markers to change the view of the

trace file. The options that are available are “fit to markers”, “jump to blue
marker” and “jump to green marker”. They are highlighted below.

Bx [Buiter || =] | @] L | 1] | == [ B B[ S | et

The fit to markers option will rescale the current view to allow the user to
zoom in on a particular trace section they are interested in. This is very useful
to allow you to zoom in quickly on a part of the trace file that has interesting
properties for investigation. It will auto set the scale to display the current view
between the markers. A user can then re-adjust the scale using the scale
change box .

The jump to blue and jump to green buttons allow the user to centre the trace
file view around the current blue or green markers. This will happen at the
current scale and no adjustment will be made to the current zoom level. This
is very useful to allow a user to return to a particular point of interest once
they have moved away from a particular point.

The blue and green markers will stay in the location set until either a user
selects the idle space in the trace with the left or right mouse button or they
select another event. The makes the markers very useful for finding a
particular point of interest in the file and then investigating events around that
point and having the ability to return there by clicking the blue or green button.
The markers are also used to get accurate timing information between two
points so are a good way or setting the time period over which you want to
see the trace by using the fit to markers option.

# Press the “fit to markers” button and see how the view changes to
zoom in to the area between the blue and green markers.

The GUI should look as follows with the view zoomed in between the markers.
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You can now use the options to centre around the blue and green cursors to
see their effect.

# Press the “display blue marker” button and see how the view changes
to centre around the blue marker.

The GUI should look as follows with the view centred around the blue marker.
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# Select the “buffer” option from the scale menu to zoom back out the
view of the current trace file.

7. Collapse / Expand view

The control panel provides an option to collapse and expand the view of the
trace data. This is very useful when there are a large number of trace event
types. This view allows the user to compress all of the event types down and
just get a view of the trace data itself.

The collapse / expand option is shown on the toolbar as the following.
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We can now use this option to show its effect on our demo trace file.

# Press the collapse button and then select buffer from the scale
options to demonstrate this option.

The visual profiler GUI should now look as follows.

[y Vel Protiar W= |
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Note how the collapse button now changes to a + symbol to denote the view
can now be expanded. Also note that the markers remain set in this view.

# Press the expand button to return the view to its previous state.
8. Search facilities

The visual profiler contains facilities for searching the trace records to find
particular events. It allows the user to search for a particular string in the trace
information or to search for a particular source code line. A user can also click
on the source code line number in the blue source code marker window. This
will bring up the search box but with the selected line number set as the
attribute for the search. This allows a user to easily search for an event
associated with a particular source line. The button to bring up the search
menu is highlighted below.

B [Butter |~ |t = @ 9“%" 2
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# Click on the search button and bring up the search window.

The search window will now be displayed, containing the controls for
searching.
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The options available to a user of the search facility are as follows.

Event Type

The event type can be used to select a particular event to search. If a user
wants to limit the search to a specific event type, this drop down list will allow
them to select the one they are interested in. The search mechanism will then
only look for a match in this particular event type.

Source File

When there is more than one source file in the trace data the user may wish
to specify which one to use. This again allows the searching to be filtered
down to a subset of records.

Event Info

The event info box is where a user can enter the string that they wish to
search for. Any string can be entered into this box and the GUI will attempt to
match the entered values against the trace record info.

Start Time

The start time allows a user to specify where in the trace data to begin the
search. It can either be entered manually or the value can be taken from the
current event selected by the blue cursor if the lock cursors button is enabled
(The lock markers function will be described later in the tutorial).

Direction

The source line direction option is only available when using the search via
source code line by selecting the line number in the source code view.
Otherwise this option is disabled.

Now we can go through examples of using the search facility and show how it
works both with the standard method of entering a string to search for in the
trace record info and also the selection of a source code line from the source
window.
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# Close the search box, make sure the buffer option is selected from the
scale box and that the blue and green markers are de-activated by
clicking the left and right button in the idle space around the coloured
trace blocks.

We can now look at using the search facility.

# Press the search button from the control panel to open the search
window.

You can now use the search window to find events in the file. The window
should look like this:
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Pressing the arrow buttons will move you forwards and backwards through
the trace records. The arrow buttons are highlighted above.

# Experiment with the forward and backwards arrows, see how the blue
marker is moved to the start of the next record.

This functionality allows you to quickly jump to the start of the next record and
the GUI will re-focus the current view to keep the new record centred.

You can also change the “Event Type” box. This will force the GUI to only
search this particular event. This is useful when there are many records with
the same information but you are only interested in one.

The start time can also be modified to allow the records to be searched from a
particular location. You can enter a value for the start point in this box.

If you enter a string to search in the “Event Info” box then you can start to filter
out events based on their information. If you notice from the tooltip of a
particular event it currently looks something like this.

0x80000000 in testfunc() at gui_overview.source:3
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This is the information that can be searched using the search box. If you now
enter “:4” in the “Event Info” box you can see that it will now only search
backwards and forwards through events which have this information.

# Enter :4 in the Event Info box and then use the forwards and back
arrows to search through the records.

You will note that it only selects the events with this information. This is very
useful for jumping to a particular point in the trace file such as a function start.

The other way of searching is to use the source code window.

# Close the search box and release the blue marker by clicking in the
idle space around the trace records.

A user can click on the source code line numbers in the source code window
to bring up the source code specific search window. This looks as follows.

# Select the source code from the Window menu, with the left mouse
button click on line 4 from the source code window.

| Cloarspaed Vil Profitar L"g'h‘]_'
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You will notice that the source code line number is highlighted in red and that
the search window automatically opens up.

# Press the forward arrow and note that it now finds the first record that
is associated with line 4. Close down the search window and release the
blue marker by selecting the idle space.

The forwards and backwards options for the source code line search are for
when the search mechanism cannot find trace records relating to the selected
line. With forwards set it searches for the next line (e.g. if you are on line 4
and it cannot find any record it will try line 5). This is so when searching
source files you can follow the program control flow. When set to backwards it
will look for line 3. The arrows control the search directions through the trace
records in the same way as doing a standard search.
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9. Locking scroll bars

When viewing files which have a lot of trace records (i.e. they have a lot of
data in the y direction) there is a facility to allow the GUI to adjust the screen
as to keep the records centred as you move in the x direction. This option is
called “Lock Scroll Bars”.

5] [Buffer vHEQQWME—*i\E@l%@

# Select the lock scroll bars option from the control panel and then
move the trace data window scroll bars. Once finished de-select the
option.

You can see from this example that the view stays centred on the records if
you move the scroll bars. With this option disabled the view does not adjust.

10.Using the key
If supported by a trace record file the GUI can display a key. This is a

graphical window displaying the event types and the associated colours. The
key is highlighted below on the control panel.

L | Butter ‘FHEIGB--&, | E—*i\IE:')'%@

# Press the key button using the left mouse button.
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The key is displayed in its own window so that the user can position it out of
the way of the trace records.

# Press the key button again to close the key window.

11.Locking cursors
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When cursors are set by default the blue cursor will stay on the screen but
moving the mouse over other events will cause the blue cursor to remain in its
current location but the event info state to be updated to the new events in the
GUIL. Using the lock cursors button from the control panel will keep the current
record set when the mouse is moved in the GUI. The following highlighted
button controls the cursor locking. When the lock to cursors option is on the
highlighted source code line will also be locked until the user selects another
event.

Bal|Burter ||| =| @] L |‘E—*3E*>|%9|

# Experiment with the lock cursors option and selecting events in the
trace file view. Note how the source code view and the status bar view
stay locked with the blue and green selected events. When finished de-
select the lock cursors option.

12.Snap to boundaries

In order to easily set the markers to the start and end of an event there is a
snap to boundaries option. The marker will automatically move to the start or
end of a record depending on which you are closest to when the record is
selected. This is a very useful mode when using the GUI to get accurate
timing as you can set the cursors to the exact start and end of events.

B [Butter |~ |t | =1 @[ @] L |="E:—+ilﬁ'f*>|%@|

The highlighted option above is the button to enable the snap to boundaries
command.

# Experiment with the snap to boundaries command and see how where
you select the record determines which end the marker is set. Note how
selecting an event below half way will set the marker on the start and
after half way will set the marker at the event end When finished de-
select the snap to boundaries option.

13. Status bar
The status bar at the bottom of the GUI shows information about particular
selected events. It shows the timing information for the blue and green

cursors and also the trace record information.

# Enable the lock cursors option and select a location for the blue and
green cursors.

The screen should look as follows.

Advance

Accelerate
Page 13 of 18 Optimize






ClearSpeed Visual Profiler

| S Clearigmed Visual Prafiles B
e e e |

e =0 a5 | e e || -

A zoomed in view of the status bar looks as follows.

[0x08000000 in testfunc() at gui_nverview. source:8 [0x08000000 in testfunc() at qui_nverview.source:8
25/25 records lnaded 2376 {3352 276 2376 jp3gz 976 |

The first 2 fields at the top show the event info for the blue and green markers
with blue on the left and green on the right. Then in the bottom row going from
right to left there are the records loaded information, currently selected
record’s start, end and difference and finally blue marker position, green
marker position and difference between markers.

14.Buffer options

The buffer options are used in conjunction with the buffer display to change
and select the set of trace records viewed. When a file is too large to be
loaded into memory a sub section of it is loaded into the current viewing
buffer. A user can alter the view of the current buffer. The buffer options are
next to the button control panel and look as follows.

Buffer Position | 0 ” < || > ”!ﬂ

These controls are used for changing the current trace buffer settings. The
‘Buffer’ box shows the current size of the trace buffer, the ‘Position’ box shows
the overall position in the global trace records and the controls on the end
allow a user to skip forwards and backwards through the buffer and to disable
the default buffer size. The buffer controls work in conjunction with the buffer
display panel which looks as follows.

This shows the current view of the trace buffer and the highlighted red section
shows what is displayed in the trace record panel. The space from start to end
of this display is an overview of what is contained within the trace file. The
markers within it show the location where there are high concentrations of
trace records.

Advance

Accelerate
Page 14 of 18 Optimize






ClearSpeed Visual Profiler

If we de-select the default buffer size option (highlighted below) then we can
manually edit the buffer settings.

Buffer Paosition |EI ” < || > _!]

# Disable the default buffer size option and enter the value 5000 in the
now enabled ‘Buffer’ box.

You will notice that the buffer display panel now looks as follows and the trace
record view has adjusted itself to show the new view.

You can now drag the white section of the buffer display panel around to
select a different section of the file. Notice how the trace record view adjusts
itself accordingly.

# Experiment with the buffer settings and see how to change the view of
the trace file. Then reset the default buffer size option to get the whole
file back into the buffer.

These options are mainly used with very large files when the data is too large
to fit in memory on the machine. With a large file you will see that the default
buffer setting does not include the whole file and that you may have to select
a different section to see the information you require. The search facilities only
work within the currently enabled buffer.

15. Preferences
The GUI has a set of default preferences that the user can configure to allow

specific options to be enabled on start up. The button to bring up the
preferences view is highlighted below.

B |[Butter | | | =1 D | @D | <L [ 1 || | 2= || B || =B | 34S
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Selecting this option will bring up the preferences menu which allows a user to
set some default options which will be saved between sessions. The
preferences file is stored in a .csvprof directory in a users home directory.
This allows the visual profiler GUI to remember preferences between session.

# Open the preferences window by selecting it with the left mouse
button from the control panel.

The preferences window should open and look as follows.
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General

Maximum records in buffer | 100000 |

Lock set on starbup [
Snap set on skartup [
Outline set on startup
| (0]4 | | Cancel | | Apply

The following options are available to a user to set as default start up
preferences. These options are saved into a .csvprof directory which will be
created in your home directory.

Maximum records in buffer

On some older machines with limited amounts of memory it may be preferable
to set the number of default records loaded into the trace buffer from the trace
file. This option allows the user to specify a number of records to load.

Lock set on start up

Some users may wish to have the lock to event set as a default option in the
GUI when it starts up. This tick box allows a user to set this option and the
next time csvprof is restarted the lock will be set on as default.

Snap set on start up

The snap to event start and end option may also be configured so that it is
enabled by default when the GUI is started. By selecting this tick box the
option will be enabled the next time csvprof starts.

Outline set on start up

In a similar fashion to the other options if a user selects the outline option to
be on by default, the event outline mode will be applied next time the GUI
restarts.

16. Opening files
Along with passing in options on the command line a user can also open files
from the GUI itself. This is done by either selecting the open option from the

file menu or by selecting the file open icon from the control panel. The file
open option from the control panel is highlighted below.

E;"Eiuffer 'HIEIBBW f" E—*EEH%@|

Selecting this menu will bring up the file open window.
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# Open up the same file as is currently in use gui_overview.cst into the
GUI view the file open window.

17.Tabbed panes

Once you have opened the file you should now have two copies of the same
trace data open within csvprof. The way in which the GUI deals with having
multiple files open is via the use of tabbed panes. This option is useful when
viewing and comparing multiple trace files. The way of selecting these is
highlighted below.
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# Experiment with the tabbed view of trace records, note how you can
set markers in both and that both can have a separate scale applied.

We can now look at options to coordinate multiple tabs.
18.Global markers

The global markers option which is highlighted below on the control panel
allows the user to set markers in one tab and have them update in another.
This allows multiple trace files based on the same time line to be coordinated
easily.

-
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With this option selected any markers that are set in one tab will be applied
when you switch to another. When both markers are set the fit to markers
option allows multiple trace files to be kept in sync by selecting that option
when switching into the tab.

# Experiment with setting markers and switching tabs when the global
markers option is set.

19. Menu bar
The menu contains several sub menus which are documented below.
File

File contains the options open and exit which allow the user to open a new
trace record file and to exit csvprof.

Window

When there are multiple source files loaded the window option allows a user
to select which source file they are viewing in the source window. This is used
when using the search mechanism and wanting to search from a different file.

Help

The help menu contains the csvprof online help and an about menu
containing the version number of this particular build of the GUI.

20. Exiting csvprof

This is the end of the GUI overview demo and we can now exit the visual
profiler.

# Select exit from the file menu and close the visual profiler GUI.
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ClearSpeed Visual Profiler
CSAPI - Example 1

Viewing a simple trace containing CSAPI
function profiling information
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ClearSpeed Visual Profiler

CSAPI - Example 1

Introduction

This is the first example in the set of examples demonstrating the use of the
visual profiler for investigating information relating to the use of the CSAPI
when communicating between a host system and a CSX processor card. The
ClearSpeed host runtime contains a built-in profiling mode which can be
enabled simply and will output a file in the format required for use with the
visual profiler. Each time a CSAPI call is made the results of the call are
captured and time stamped to allow a post execution review of the
performance using csvprof. The example assumes that the user is familiar
with the use of csvprof from the GUI overview workshop. The CSAPI
examples assume that a user had the ClearSpeed runtime installed and either
a simulator or CSX700 based accelerator board installed. Without these the
example will not run.

Building the example

The source file for this simple CSAPI example can be found in the directory, it
is recommended to copy the source for this example into a user directory
before building and running so as not to create unnecessary files in the
installation directory.

csvprof_examples/csapi/examplel

This example needs to be compiled and linked against the CSAPI host library.
Below are the command lines for both windows and linux depending on which
platform you are running the example on. You could build the example with
other tools but the workshop has only been tested with those described
below.

Windows

The windows example needs to be build with the Visual Studio tools and the
cl compiler. The command line is as follows and is all one line.

cl /71"%CSHOME%\include\cs_api" example.c
“%CSHOME%\lib\cleard_stub_lib.lib"™ /MT

Linux

The linux example is build in this instance using gcc. The command line is as
follows and is all one line.

gcc -0 example -1$CSHOME/include/cs_api example.c
$CSHOME/lib/libcleard_stub_lib.a -1dl -lpthread
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Running the example

Once the example executable is build you can run it to see the output. If
running on simulator you need a —s option passed on the command line. The
simple CSAPI code transfers a series of increasing sized memory buffers to
the board and read them back. This allows us to view a simple example of the
CSAPI profiling. In order to use the profiling mechanism built into the
ClearSpeed runtime you need to set the environment variables described in
the user guide. These variables need to be set to have the following values in
your native command prompt shell.

Windows

On windows the environment variables are set as follows in a standard
command prompt.

set CS_CSAPI_TRACE=1

set CS_CSAPI_TRACE CSVPROF=1
set CS _CSAPI_TRACE CSVPROF _FILE=csapi_examplel.cst

Linux
On a linux system running a bash shell the variables are set as follows.
export CS_CSAPI_TRACE=1

export CS_CSAPI_TRACE_CSVPROF=1
export CS_CSAPI_TRACE_CSVPROF_FILE=csapi_examplel.cst

You can now run the example executable, it should output some text
regarding the memory transfers and then exit.

Once this has completed you should be left with a trace file called
csapi_examplel.cst. This file contains the profiling information for the
CSAPI example that has just been run.

1. Starting the csvprof GUI

The csvprof GUI is started from the command line using the following
command. The example trace file is passed on the command line. You can
also start up the GUI and navigate to the current working directory and load
the file via the file menu.

csvprof csapi_examplel.cst

# Start up the visual profiler with the above command line.

The GUI should start up and appear as below.
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The visual profiler has started up and you can see the events that have been
traced during this session listed down the left hand side of the GUI. As we are
now profiling the CSAPI what we see are a list of all the CSAPI calls made
during the execution run and an event for time spent outside of the CSAPI.
This allows a visual representation of the flow of code execution to be
displayed. The scale for CSAPI profiling traces is in microseconds and the
minimum an event can be is one microsecond.

In this example you can see the CSAPI calls that have been made. The
interesting ones for this example are the read and write memory calls. We can
now look at getting more information about these operations.

# Select the snap cursors button from the control panel, select the end
of the CSAPI_connect event with the left button, the start of the longest
visible Non CSAPI Execution event and then press fit to markers.
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The view has now zoomed in to encompass the first 5 memory transfers to
and from the board. By moving the mouse over the individual events you can
get more information regarding them. The tooltips which are displayed give
information regarding the parameters passed to each CSAPI function.

There are several things to note from this simple example.

1. This example is single threaded, the events listed down the side of the
trace all contain the thread id and in this example then are all the same
number. The very first thread seen is marked as the main thread in a
CSAPI application, this is also visible from the event label.

2. Everything is completely synchronous as everything is running on a single
processor core there is no overlap of any executing code.

3. Moving the mouse over the individual memory transfer events you can see
that they are increasing in size the amount of data transferred to and from
the board.

4. When the profile is showing “Non CSAPI Execution” it means that the time
is spent in code outside of the CSAPI. In this example that will be the code
to malloc and set up the buffer to be transferred to the card and to handle
the checking of the results when data is read back.

5. The tooltips for the CSAPI events gives you all the arguments passed to
the particular function and the return value. This makes it visible when
incorrect values are passed or the function fails.

Feel free to experiment more with the GUI and the data present in this
example. Once finished exit the GUI with the exit option from the file menu.

Conclusion

In this example you have seen how a simple trace of CSAPI calls allows you
to see the profile of how the host system is interacting with the CSX700
processor card. We have looked at a single threaded example which just
performs simple memory transfers to and from the board. This method of
profiling the CSAPI can be used with any application which is using the board
no matter how complicated and allows a user much more insight into the
operation of software between the host and the CSX700 based processor
card. You should now be familiar with enabling the CSAPI trace and analysing
the file in the visual profiler GUI.
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ClearSpeed Visual Profiler
CSX System - Example 1

Viewing hardware thread trace information
generated from the CSX700 monitor port
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ClearSpeed Visual Profiler

CSX System - Example 1

Introduction

This is the first example in the set of examples demonstrating the use of the
visual profiler for investigating csx system activity. In this example csvprof will
be used to show how the hardware thread activity of the CSX700 can be
visualized. The hardware thread activity is captured from the CSX700 via the
monitor port hardware on the device and the processed into a csvprof file by
the csgdb debugger. The test code is a very simple assembler file which
contains some code using multiple threads. The example assumes that the
user is familiar with the use of csvprof from the GUI overview workshop.

Running the example

The assembler file and csgdb script file used for this workshop can be found
in the directory

csvprof_examples/csx_system/examplel

This example requires the use of the ClearSpeed SDK in order to assemble
the example executable file.

The command line for generating the workshop file is as follows

cscn —o0 examplel.csx —g threads.is
This will generate the executable file examplel.csx

There is also a csgdb script for this example to allow commands to be given
to the debugger in a non interactive mode.

The contents of the script file are as follows

connect

cstrace event icache on
cstrace event thread on
cstrace event proc on
tbreak start

r

cstrace enable

c

cstrace dump examplel

g
This script file contains the following commands that are executed in
sequence. First the debugger connects to the CSX700 device followed by
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some commands to configure the event tracing. The events to trace are
configured as icache, thread and processor. A temporary break point is then
set at _start in the csx file and the code is started running. When the
breakpoint at _start is hit the debugger will enable the trace port and continue
execution. Once the code has terminated the debugger will dump out the file
examplel.cst for use with the visual profiler and then quit.

The following command can now be used to generate the trace data.

csgdb —x examplel._.gdb examplel.csx

1. Starting the csvprof GUI

The csvprof GUI is started from the command line using the following
command. The example trace file is passed on the command line.

csvprof examplel.cst
# Start up the visual profiler with the above command line.

The GUI should start up and appear as below.
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The visual profiler has started up and you can see the events that have been
traced during this session listed down the left hand side of the GUI. In this
example we have all the hardware threads traced plus the Icache and the
processor (which denotes if the processor is running or stopped). It is clear
from the GUI that there is a repeating pattern of thread switches starting with
thread 2 and moving between all the threads in order to thread 7. This then
loops a number of times before terminating.

There are several things we can notice in the GUI at this point.
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1. As you move the mouse over a particular event block the source code
window displays the line the event corresponds to.

2. Moving the mouse over particular events displays the event timing info
in the status bar.

3. Selecting an event with the blue marker sets a blue mark in the trace
file and the source code line associated is displayed in the left source
code window.

4. Using the right mouse button will place the green marker in the trace
file which also sets the green event source code line in the right source
code window.

5. Once both markers are set, the GUI will show the difference in CPU
cycles between the blue and green markers.

6. The buffer panel at the top of the GUI shows a global overview of
record density in the whole trace file.

# Experiment with the timeline view and see the above items occur, you
may also want to drag the source code divider down to see more of the
example code.

We can now set some buttons from the control panel to further analyze the
trace file. In order to get accurate cycle time for particular events or
sequences of events it is best to zoom to a scale in the timeline view which
encompasses the events to be timed. In this example we may wish to look at
the cycle time for a particular loop instance.

# Set the lock to event button from the control panel and select two
points in the trace data, one with the left mouse button and the other
with the right. Allow a few iterations of the loop to be between the
markers and press the fit to markers button.

The visual profiler should now show a zoomed in view of the thread activity as
seen below.
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You can now see the thread events are much larger in the timeline view after
the zoom. We can now find out the cycle time for the loop from thread 2 back
to thread 2 again. This is easy to do as we just have to set a marker at the
start of 2 consecutive thread 2 events. In order to do this we can use the snap
cursors to event boundaries option.

# Set the snap cursors button and select two consecutive thread 2 start
points using the left and the right mouse button.

You can now see that the time between the blue and green markers is an
accurate cycle time of the loop as shown in the image below.
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This demonstrates how you can use the visual profiler to time sections of
code or times between particular events accurately.

For the remainder of this example feel free to experiment with the GUI and the
options it has. Once finished exit the GUI from the file menu. This concludes
the interactive part of this example.

Conclusion

In this example you have seen how a simple trace of hardware events maps
back to software and how the visual profiler is able to provide you with a
pattern for executing code. The ability to collect accurate timing in cycles from
the hardware for events has been demonstrated and the use of hardware
thread events has been introduced. An example of using csgdb to configure
and capture trace information has been demonstrated also.
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ClearSpeed Visual Profiler
CSX System - Example 2

Understanding program flow using the branch
trace facility of the CSX700 monitor port
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ClearSpeed Visual Profiler

CSX System - Example 2

Introduction

This csvprof example is designed to introduce the concept of viewing
processor branch and Icache events to the user. From running the simple
case in this example it is possible to see how the visual profiler allows a user
to follow program flow visually. The branch trace is captured using the
CSX700 monitor port and then post processed into a file to be used with the
visual profiler by csgdb. As csgdb understands the relationship between
program counter addresses and source code lines it is possible to provide a
view of program flow at the source code level. The test code in this example is
a simple set of nested function calls which then return provided as Cn code.
As with the previous example the assumption is made that the user is familiar
with the visual profiler GUI functionality as described in the GUI overview
workshop.

Running the example

The Cn source file and csgdb script file used for this workshop can be found
in the directory

csvprof_examples/csx_system/example2

This example requires the use of the ClearSpeed SDK in order to assemble
the example executable file.

The command line for generating the workshop file is as follows

cscn —0 example2.csx —g mono.cn
This will generate the executable file example2.csx

There is also a csgdb script for this example to allow commands to be given
to the debugger in a non interactive mode.

The contents of the script file are as follows.

connect

cstrace event mono on
cstrace event thread off
tbreak _start

r

cstrace enable

c

cstrace dump example2
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q

The csgdb script allows the user to run a non interactive collection of
commands through the debugger which define the trace collection session.
The commands are very similar to the previous example with the first
command connecting to the CSX device. The events that are enabled in this
instance are defined by the next 2 lines. First the collection of events related
to the mono processor part of the CSX700 processor are enabled then the
events related to hardware threads are disabled as they play no part in this
example so there is no point explicitly tracing them. This allows a user to
reduce the number of trace events collected and as a consequence the
memory footprint of the trace data. The final commands in the file simply set a
temporary breakpoint at the symbol _start, run to the breakpoint, enable the
trace, continue the code executing and then dump the trace and exit the
debugger when the debugger stops due to code termination.

The following command can now be used to generate the trace data.
csgdb —x example2.gdb example2.csx
1. Starting the csvprof GUI

The csvprof GUI is started from the command line using the following
command. The example trace file is passed on the command line.

csvprof example2.cst
# Start up the visual profiler with the above command line.

The GUI should start up and appear as below.
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The visual profile GUI has now launched and has started up displaying the
events that were enabled during the trace session run under csgdb. In this
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example we are looking at branch and icache activity so that we can
understand how the program flow is displayed. The code for this example is a
simple set of function calls and we can now look at this in the profiler. If we
turn on the outline view in the GUI and move the trace view to the right we
can get a view of the current trace session.

# Set the scale to 1, resize the source code window and move the mouse
over the first mark in the branch trace event, this should bring up a tool

tip.

The GUI should now look as follows.
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From this view we can see the branches more clearly. If you move your
mouse over each of the branch events you can see which source code
locations they belong to. The value that appears in the tool tip as you move
over the different branch events shows the source code location at the point
the branch was entered. It will always appear as the start of the code
branched to. Moving the horizontal scroll bar will allow you to see the rest of
the trace execution easily.

There are some things to note from this current view in the GUI.

1. We can see that the first branch is the runtime function _start which is
the entry point to the code.

2. We then have branches going from main() through test() to test9() and
then back down the call stack again.

3. There is a large icache miss during _start due to the initial fetch into the
cache of the program code when the example is started.

4. There are icache misses on the way up the call stack as the calls to the
functions are made backwards in memory and the functions are not
cached.
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5. On the way down the call stack the branch overhead is seen when
hitting the cache with the events marked on the icache hit (rather than
miss) section.

6. The code executing from main()->test9() misses the cache and the
return from test9()->main() hits the cache.

# Experiment with the timeline view and see the above items occur, you

may also want to drag the source code divider down to see more of the
example code.

Individual event timing can be read from the status panel at the bottom of the
GUI. For example if we want to find out how long a particular icache miss is
for a function call we can time this in the visual profiler.

# Move the horizontal scroll bar all the way to the right, set the lock to
event and snap to event buttons from the control panel and set the left
and right markers around the cache miss of function test9(). You may
wish to drag the source code divider down to see more of the code.

The GUI should now look as follows.
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You can see that the timing information for the cache miss has been provided
by the visual profiler. All events can be timed in this way.

Feel free to experiment and when finished exit the GUI from the file menu.
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Conclusion

We have seen in this example that the visual profiler can reconstruct a visual
representation of the flow of program counter branches within user code. It
has also demonstrated that you can clearly see when the icache is
responsible for performance issues when there is a cache miss. By simply
moving the mouse over trace events the user can follow in their source code
the calls that are made and can easily see what is happening between branch
events. Once again the ability to collect accurate timing information from
hardware events and the use of csgdb to capture trace information has been
demonstrated.
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ClearSpeed Visual Profiler
CSX System - Example 3

Visually inspecting PE array trace events
generated from the CSX700 monitor port
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ClearSpeed Visual Profiler

CSX System - Example 3

Introduction

The CSX700 monitor port has the ability to visualize events generated from
the poly array. This example focuses on the poly compute and poly load/store
events within the PE array. These events relate to when a PE is performing
compute and loading or storing to its internal memory. These events are
captured using the CSX700 monitor port and then post processed by csgdb
into information that can be understood by the visual profiler. The code for this
example is provided in Cn with some simple poly functions which will cause
the events described above to be displayed. This is the first example in this
section to introduce the use of the branch specific trace file which provides
timing information visually in relation to the functions called in the code. This
example as the others in this section assumes the user is familiar with the
features of the visual profiler from the GUI overview workshop.

Running the example

The Cn source file and csgdb script file used for this workshop can be found
in the directory

csvprof_examples/csx_system/example3

This example requires the use of the ClearSpeed SDK in order to assemble
the example executable file.

The command line for generating the workshop file is as follows

cscn —o0 example3.csx —g poly.cn
This will generate the executable file example3.csx

There is also a csgdb script for this example to allow commands to be given
to the debugger in a non interactive mode.

The contents of the script file are as follows.

connect

cstrace event mono on
cstrace event thread off
cstrace event polymem on
cstrace event polycomp on
tbreak _start

r

cstrace enable
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c
cstrace dump example3
cstrace dump branch example3

q

As with the previous examples a csgdb script is used to configure and capture
the trace data. The events enabled are for the mono processor with the
hardware thread trace disabled and then the events for the poly load / store
and poly compute activity. This introduces the capture of events relating to
poly code execution. The next sequence of commands sets a temporary
breakpoint at _start, runs to that point, enables the trace and then continues
until the program terminates. There are two dump commands in this script file
and they relate to the type of trace file being generated. The debugger is
capable of generating the trace in the standard format where the processor
events are displayed in the GUI or it can output data in the form where the
functions in the user code are displayed in the GUI with processor events
related to the functions. This second type of file allows a much better view of
how the program functions relate to each other. Once these two files have
been output the script quits the debugger.

The following command can now be used to generate the trace data.

csgdb —x example3.gdb example3.csx

For this example note the cycle time printed out when the example is run, it
should be in the order of ~8000 cycles.

1. Starting the csvprof GUI

The csvprof GUI is started from the command line using the following
command. The example trace file is passed on the command line. As this
example generates two trace files, one in standard format and the other
function specific, we pass both to csvprof on start up. Notice how in this
example we are passing both files that were generated on the command line.

csvprof example3.cst example3_branch.cst

The second file example3 branch.cst contains the trace data in a format
relating the branch trace data from the monitor port to functions within the
source code. Rather than having monitor port events down the left hand side
of the GUI there are functions. This allows a much better understanding of
code execution flow and makes timing particular sequences of functions much
easier.

# Start up the visual profiler with the above command line.

The GUI should start up and appear as below.
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As you can see there are now two tabs available within the GUI (one for each
file) and the current open view is the last file passed on the command line
which in this instance in the branch trace specific file. From this view you can
see the visual layout of the branch trace file format.

Selecting the other tab for example3.cst will bring up the familiar monitor
port trace file used in the previous examples.

# Select the other tab in the visual profiler and switch to view
example3.cst.

The GUI should now look as follows.
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In this example we are interested in looking at the new events for PE
microcode active and PE LD/ST active. These tell us when compute and
memory access is happening within the poly array. The code we are
interested in in this example is only where the microcode is active. If we zoom
in around the orange section in the trace we can get a better view of the
microcode activity.
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# Switch on the lock cursors and snhap to events options from the
control panel. Adjust the source code window so that the trace takes up
only the space required. Set the left and right markers around the start
and end of the poly compute event and press fit to markers.

The GUI should now look as below.
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From this trace you can see when the microcode and LD/ST activity is
occurring. You will notice when selecting microcode events that the source
code line does not always match up with the code which operates on the PE
array. This illustrates the latency between poly instruction issue from the
mono processor and poly execution.

# Set the global markers option, switch to the other tab, adjust the
source code window and press fit to markers.

The following should now be displayed in the GUI.
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The global markers option allows markers to be set across two trace files and
tie them together. This allows interesting sections of trace to be analyzed
across separate trace files. Only files that are based off the same data make
sense to analyze in this way due to the cycle times for events having to match

up.

We can now use the visual profiler to accurately measure the cycle time of the
set of loop iterations and compare it to the time taken from get_cycles()
in the test code.

# Set the zoom level to 10 (if it is not already), place the left button
marker at the end of the first call to get_cycles() and the right button
marker at the start of the second call.

The GUI should now display the cycle time for the set of loops and look as
follows.

[ Crnarspoed Vivunt Pratiies LR |
[ |
B FH=ee A5 o Fostin 0 [«l> =

il l

cwmpieticnt | eagied Srwchcit

Al
IHEL5E i _sw) PelO004EEE 11 st}

e oo ades 3 | T T T e |

As you can see the cycle time is just as accurate as using get_cycles() in
the code without the overhead of the function call when you compare the time
with the value printed out when the test was run.

Feel free to experiment and when finished exit the GUI from the file menu.
Conclusion

In this example events related to the poly processor have been captured
along with events from the mono processor. Along with this we have
demonstrated the different styles of program flow analysis that can be done
by switching the trace file type being output to the branch trace mode. Using
this branch trace mode it is much simpler to locate loops in user code and do
performance analysis of code sections by simply selecting the start and end of
functions from the trace data. As with previous examples the debugger has
been used to enable and capture trace data.
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ClearSpeed Visual Profiler
CSX System - Example 4

Visualizing P10 transactions and the transfer
of data to and from the PE array
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CSX System - Example 4

Introduction

When optimizing an application it is just as important to understand the data
movement and transfer performance. This example introduces the capture
and viewing of trace events related to transferring data between the mono and
poly processors using the Programmed 1/O (P1O) subsystem. The events for
the PIO mechanism are enabled and captured via the CSX700 monitor port
via csgdb and then output in a form that can be understood by the visual
profiler. The source code for this example is a simple piece of Cn code which
transfers data to and from the poly processor. As with the other examples in
this section it assumes the user has been through the workshop provided
describing the features of the visual profiler GUI in the GUI overview section.

Running the example

The Cn source file and csgdb script file used for this workshop can be found
in the directory

csvprof_examples/gui_overview/example4

This example requires the use of the ClearSpeed SDK in order to assemble
the example executable file.

The command line for generating the workshop file is as follows

cscn —o0 exampled.csx —g memcpy.cn —03
This will generate the executable file example4 .csx

There is also a csgdb script for this example to allow commands to be given
to the debugger in a non interactive mode.

The contents of the script file are as follows.

connect

cstrace event pio on
cstrace event branch on
cstrace event icache on
cstrace event monomem on
cstrace event proc on
cstrace event polymem on
cstrace polyfilter 1;
tbreak _start

r
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cstrace enable
c
cstrace dump example4

q

The script file in this example starts by connecting to the device. In this
example the events are enabled individually rather than via a group and for
this trace session we enable pio, branch, icache, monomem (mono processor
load / store), proc and polymem (poly processor load / store). These events
will allow us to see the events which are generated by moving data between
the mono and poly processors. Once these are set up the next command
changes the filter on the poly processor events so they do not toggle too
often. The CSX700 monitor port has limited bandwidth, and events which
toggle every cycle can often use all the bandwidth it has. This is a limitation of
the hardware. The script then continues by setting a temporary breakpoint,
running to this point, enabling the trace port, continuing to the end of the code,
dumping the trace out and then quitting the debugger. The trace file is now
generated and can be viewed using the visual profiler.

The following command can now be used to generate the trace data.
csgdb —x example4.gdb example4.csx
1. Starting the csvprof GUI

The csvprof GUI is started from the command line using the following
command. The example trace file is passed on the command line.

csvprof example4.cst
# Start up the visual profiler with the above command line.

The GUI should start up and appear as below.
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You can see from the start up screen we have added the PIO event trace to
the set of trace events. This allows you to see when data is being transferred
to and from the poly array using the PIO mechanism. This is especially
important when attempting to overlap 1/O with compute. In this simple
example we will only be dealing with synchronous I/O to explain the PIO trace
events.

The code we have traced has a section of mono to poly data transfers at the
start and then a section of poly to mono transfers at the end. The PIOC
events are from the controller and these relate to the set up of a PIO
transaction. The PIOE events are related to the actual transfer taking place.

# Zoom in around a group of a 2 PIO transfers that make up the mono to
poly transfer (the first set of PIO) to take a closer look.

The GUI should look as follows.
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We can see now the particular events related to a single PIO transaction.
Memory transfers are made up of many individual transactions when
transferring data to and from the poly array.

In this example we can see that there are two parts of activity from the PIO
controller and one piece of activity from the PIO engine that make up a
complete transfer. This is then repeated multiple times to make up the whole
data transfer operation. At the start of a transaction with data moving from
mono to poly space the PIO controller shows it is active in the direction
loading data from poly memory. This is the controller collecting the poly
addresses for the data to be written into. The PIO engine is then active in the
P10 Data Transfer event, this is the period when the data to be transferred is
read from mono memory into the PIO buffer. The PIO Completing event
describes the period when all of the mono to PIO buffer data transfer requests
have issued but not yet completed. Once the PIO engine has finished, the
PIO controller completes the transaction by storing the data from the PIO
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buffer into poly memory. This is seen by the PIO controller activity in the store
direction.

We can now move to the end of the trace to look at the activity in the other
direction with the code that transfers data from poly to mono space.

# Zoom out by using the buffer option in the scale box, set the left and
right markers around a group of PIO activity towards the end of the trace
and press fit to markers.

The visual profiler should now look as follows.
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In this example it is visible that there is only activity in the PIO controller at the
start of the transfer. The direction displayed is a load from poly memory to the
PI1O buffer. As this transfer is destined for mono memory there is no store
after the engine completes.

This is the end of the example for PIO transactions. Feel free to experiment
and when finished exit the GUI from the file menu.

Conclusion

In this example we can see that the visual profiler in conjunction with the
debugger can be used to inspect the data activity between the mono and poly
processors. This allows a user to get a good idea of how long data transfers
last, where they start and how they relate to other code. Like all devices it is
important when programming the CSX700 to optimize both the data transfer
performance as well as the compute. The above example has demonstrated
that the visual profiler is a very useful tool for optimizing data transfers. Again
it has been shown how to use the debugger to control a trace capture
session.
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ClearSpeed Visual Profiler
CSX System - Example 5

Understanding the performance of a simple
application using overlapped I/O transfers
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ClearSpeed Visual Profiler

CSX System - Example 5

Introduction

This final example in the CSX system profiling section brings together
everything learnt so far into a more complicated example. The concept of
asynchronous /0O between the mono and poly processors is introduced and
the visual profiler is used to demonstrate the performance benefits that this
brings. We use all the facilities of the CSX700 monitor port in this example
and also the various options in the debugger for dumping the trace data into
different file types. This example also demonstrates how you can use the
visual profiler to understand the differences between slightly different pieces
of code and analyse the performance differences. There are two Cn source
files used for this example, one which works completely sequentially in terms
of compute and data transfer and one which overlaps them. A trace session is
run for both examples and then the results compared. The user is expected to
have been through the visual profiler GUI overview workshop before
attempting this example.

Running the example

The Cn source files and csgdb scripts for this example can be found in the
following directory

csvprof_examples/csx_system/example5

This example requires the use of the ClearSpeed SDK in order to assemble
the example executable file.

The command lines for generating the workshop file is as follows

cscn —o example5_sync.csx —g sinp_sync.cn
cscn —o example5_async.csx —g sinp_async.cn

This will generate two executable files example5 sync.csx and
example5_async.csx.

There are also two csgdb scripts for this example, one for each Cn file
allowing the user to collect trace non-interactively.

The contents of the first script file (example5_sync.gdb) are as follows.

connect

load ./example5_sync.csx
cstrace event all on
tbreak _start
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c
cstrace enable

c

cstrace dump example5_sync
cstrace dump branch example5_sync

q

The commands in this file are very similar to the other examples and the user
should now be familiar with the steps taken to connect to the CSX700
processor to enable and capture trace via csgdb. This script file is slightly
different from the others in the fact that it loads the executable file
example5_sync.csx inside this file. The other difference is that all the monitor
port events are enabled in the file from one line in the script. As with a
previous example the script dumps out trace files in both the standard and
branch trace formats for use with the visual profiler.

The second script (example5_async.gdb) is as follows.

connect

load ./example5 async.csx

cstrace event all on

threak _start

c

cstrace enable

o

cstrace dump example5_async
cstrace dump branch example5 async

q

As you can see this script file is identical to the previous one with just the
executable file and the name of the trace files differing.

The following commands can now be used to generate the trace data.

csgdb —x example5_sync.gdb
csgdb —x example5_async.gdb

1. Starting the csvprof GUI

The csvprof GUI is started from the command line using the following
command. The example trace file is passed on the command line.

csvprof *.cst
This command will load up all 4 trace files related to this example.
# Start up the visual profiler with the above command line.

The GUI should start up and appear as below.
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When the GUI starts you can see that there are 4 tabs active in the main
window each relating to an individual trace file loaded on the command line. In
this example we have loaded 4 files, 2 for each of the executables run.

On start up the view is zoomed to display as much of the trace data as
possible and in this case we see the whole file. To analyze this particular
example we want to zoom in to the trace data.

# Set the global markers option and then set the left and right markers in
the current trace view in the middle of the trace with around 20000
cycles between the left and right marker. Press fit to markers and then
cycle through the tabs and press the fit to markers button for each.

The tabs for example5_sync.cst and example5_async.cst should look as
below.
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The synchronous data transfer code is shown on the left and the
asynchronous on the right. The first thing to note is that the asynchronous
version is using multiple threads as is seen by the switching activity between
threads 0 and 7. As the files are zoomed to the same scale it is also clear that
the frequency of the poly compute events show that the compute is occurring
with less gaps. This gives an indication that the asynchronous version is
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performing better. As the 1/O is overlapped with the compute in the
asynchronous example it is possible to execute more compute cycles in the
same time. We can see the 1/0 and compute overlap in the two versions from
the visual profiler.

# Drag the vertical scroll bar down to the bottom to reveal the PIOE Data
Transfer events and zoom in around 3 of these events in the
example5_sync.cst trace file tab by setting markers around them and
pressing fit to markers in all the tabs.

The trace data view should now look as follows.
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From these screens we can see the following.

1. In the synchronous version on the left the PIOE Data Transfer event
does not overlap the call to sinp() whilst in the async version the 1/O
does indeed overlap the start of the code.

2. The synchronous version of memcpyp2m() maintains cache coherency
so has an extra overhead. This can been seem by the long Mono
Memory Access event in the trace.

3. The gaps between the compute are much smaller in the async version
meaning that more poly instructions are being issued in the same time
frame.

We can now use the branch trace data files which are loaded in the visual
profiler to get a measurement for exactly how long a single loop iteration takes
in both the synchronous and asynchronous versions. This will allow us to
benchmark the inner loop and get a feel for the performance differences. The
branch trace view provides a much better idea of the way the code is
executing and so provides an easy way to find points to measure between.

# Set the lock to event and the snap to event options from the control
panel and de-select the global markers option. Select the synchronous
branch trace file and set the left marker at the end of the call to main
prior to calling sinp(). Set the right marker at the same place but one
loop iteration on. Note the cycle time and repeat the same process of
setting the markers at the same points in the asynchronous branch
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trace file. You may want to adjust the source windows down in these
tabs to see where the markers are being set.

The two files should look as follows.

e Chigend Vo Pratied =

From these views of the trace data we can clearly see that by overlapping the
I/0 we have gained around a 3x performance increase. The branch trace view
makes it much clearer to visualize the difference in the code flow and you can
see in the synchronous version just how long it spends in the memcpy() call.

This is the end of the example using the visual profiler to look at complete
application performance. Feel free to experiment with the GUI and then use
the exit option on the file menu to finish.

Conclusion

In this example we have put the knowledge gained from the previous
workshops together to demonstrate how a user can start to analyze
performance for a whole application. We have also shown how the visual
profiler shows the overlap of compute and 1/O to the user which is important
for balancing application performance. This simple example shows the user
how you would begin to look at the various aspects of application
performance in order to optimize code. This workshop concludes the CSX700
system trace analysis section and has provided a user with the basics
required to use the visual profiler tool and csgdb to optimize their application
code.
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