User Interface for eZdsp

EXPERIMENT 1.3




Propose of the experiment

= Continue from previous experiments to be familiar
with CCS environment

= Write a user interface (Ul) program in C to interact
with the program from CCS Console Window

= The Ul functions will be used in future experiments
for runtime control of the experimental parameters

= Understand C functions that used for Ul interface,
condition (if-else), and flow control (switch)
statement

= Familiar with CCS tools (Breakpoint, Memory Watch
Window, Variable Watch Window, and Graph
plotting)




Experiment preparation

= Start CCS
= Create workspace Exp1.3

= Create a new projectand name it as
userinterface

= Copy experiment files to workspace folder




Setup build environment

= Right click on project "Ul"” then select
Property

= Select and expand C/C++ Build option
= Select Settings, then Runtime Options

= Set type size to 16 and memory model to
large




Set target configuration

= Right click on Project->New->Target
Configuration File

= Create a target configuration file name,
userinterface.ccxml

s Select Texas Instruments XDS1oov2 USB
Emulator

= Check the box for USBSTK5505
= Save the configuration




Launch target

* From Target Configuration window

= Open Project and right click on
userin terfJace. cexml

= Select Launch target configuration

= |n Debug window, right click on Texas
Instruments XDS1oo0v2 USB
Emulator_o/Cggxx

= Select Connect Target to launch the target

= You shall see target reset and configured
automatically




Build and run the program

* Build the project (user Build All)
* Load the program
= Run the program

= Move mouse cursor to CCS Console Window,
key in the proper numbers when Ul program
asks




Verity the program result

Gain parameter initialization
The program accepts an initial gain from -6 to 29
Any value outside above range will be replaced with the default odB gain
= Sampling Frequency initialization
The program requests an input from one of the numbers listed: 8KHz,
12KHz, 16KHz, 24KHz, or 48KHz
Any other value given will be invalid it a invalid variable is entered, the
Sampling Frequency will be set to default at 48KHz
= Playtime initialization
The program will set up the play duration, the range is between g

seconds and 60 seconds. If the playing time is entered outside above
range, the program uses 10 seconds as default

= The Gain, Sampling Frequency and Playtime will be displayed on
the CCS Console

= Once the program completed, an array of data will be filled based
on the Sampling Frequency




|  Program Console Interaction
(Example: Gain=3dB, Sampling Freq.=24000Hz, Playtime=20s

File Edit View Source Refactor Navigate Search Project Tools Run Scripts Window Help

gk Ewa-» @~ B S~ Heflvo ey~ = [% CCS Debug |1
%5 Debug 2 = O || % Breakpoints Sv RK#=w | mEET O
(k= = |2 23 o3 R | i v &~ Identity Name Condition Count Action
«« ULcexml [Code Composer Studio - Device Debugging] V|8, Ulc, Breakpoint 0 (0) Remain Ha...
o® Texas Instruments XDS100v2 USB Emulator_0/C55xx (Susp
main{) at ULc:108 0x000240A8
_args_main() at args_main.c:25 0x00026055 (_args_mai

4 1

% ULcoxml [¢] ULe i3 | [&] Oxffeadc T, rations | & Console

8 #include <stdio.h>

S #include "tistdtypes.h" Exp. 1.3 -—- UI

10 Enter an integer number for Gain between (-6
11 $define SIZE 48 3

12Intle dataTable[SIZE]; Enter the Sampling Frequency, select one: 8000,

14 void main() Enter the playing time duration (5 to &0)

re—generated sine wave dat Gain is set to 3dB

& table[SIZE] = Sampling Frequency is set to 24000Hz
0x0000, 0xl1l0b4, Playing time is set to 20s

OxéedB, 0x763f£, 0x7bhbal,
Ox6edB, 0x658b, 0x5a81,
0x0000, Oxefdc, 0xdeel,
0x5128, 0xB85Scl, 0xB45f,
0x5128, 0x%a76, 0xaS7f,

; }:

; Tntlé a.n.i.9.k.n.m:
< i <
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|  CCS Breakpoint

(Example: double click the Line to set / remove breakpoint)

ve CCS Debug - UI/ULc - Code Composer Studi E

File Edit View Source Refactor Navigate Search Project Tools Run Scripts Window Help

@ls Evsa8-P0 Q- Tr @5~ Hrflrooray ¢ (% CCS Debug |1
%5 Debug %= = O || Variables < [F | € ¥ = 0| % Breakpo.. i |~ O
1 I e W - [ @® > &% 7| Name Type Value - v
«« ULcoxml [Code Composer Studio - Device Debugging] 9- short -32657 do v |
o Texas Instruments XDS100v2 USB Emulator_0/C55xx (Susg = short 27786 % & w |
main() at ULc:15 0x00023E3E = short 2888
_args_main() at args_main.c:25 0x00026055 (_args_mai = short -2181
short -15259
short 17392
short 19708
unsigned long 23781567¢ +

11 3 4 I 2 4 I 3

Identity Name
|2 UlLc, Breakpo

[¢] ULe 2 | [&] c_int00Q at /sim/sds12/scratc... ~ O| [ Target Confi.. & Console 2 | @ Memory Bro... |k Single Time..| = &
m =1 ULeoxml:CIO wbf|# By~
break: Exp. 1.3 - UT .

Enter an integer number for Gain between (-6 and

(n=k=0, i=0; i<m; i++)

Enter the Sampling Frequency, select one: 8000, ¢

for (J=ki J<SIzE; J+=m) Enter the playing time duration (5 to 6&0)

{

Gain is set to 3dB
Sampling Frequency is set to 24000Hz
Playing time is set to 20s

dataTable[n++] = table[]j];
H
k++;
}

I e Lo (o SR e R e R o s | .} s

printf ("\nExp. completedin"):

11 2
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| Set up Variable Watch Window

(Example: View->Variables to open variable viewing window)
'+ CCS Debug - U/ULc - Code Composer Studio E

Source Refactor Navigate Search Project Tools Run Scripts Window Help

C/C++ Projects i ‘3@ - B @ P ¥ v 5w o - - e ﬁgCCSDebug [ >

Outline =g - = = ===
- S ]
Problems ' Breakpoints &2 S v | R KRE S N E 5,

Console - v %5| e Identity Name Condition Count Action
evice Debugging] /| 2. ULc, Breakpoint 0(0) Remain Ha..

Debu
= rmulator_0/C55xx (Susp

Target Configurations
Scripting Console
" Disassembly

00026055 (_args_mai

Memory Browser
Registers s

8 || [# Target Configurations | El Console 2
ULcexml:CIO
Exp. 1.3 ——— UI
10 = Properties Enter an integer number for Gain between (-6 and 29)
11 fderTme—sSTZE T g
12Intle dataTable[SIZE]: Enter the Sampling Frequency, select one: 8000, 9600
14 void main() Enter the playing time duration (5 to &0)
{ 20
/* Pre—generated sine wave dat Gain is set to 3dB
Intlé table[SIZE] Sampling Frequency is set to 24000Hz
0x0000, 0xl1l0b4, Playing time is set to 20s
OxeedB, 0x763f,
Oxeedd, 0x658b,
0x0000, Oxefdc,
0x%128, 0xB5cl, 0xB45f,
0x%128, 0x%a76, 0xaS7f,

}:

Tntlé a.n.i.9.k.n.m:
1 <
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| CCS Variable Watch Window

(Monitoring variables for debugging)

"+ CCS Debug - UI/ULc - Code Composer Studic E

File Edit View Source Refactor Navigate Search Project Tools Run

milk gl Era-PD &~ . Y~ 5 7 [ CCS Debug |1
% Debug 2 8| % Breakpo.. © |~ O
el B M| 2o S| e Type
«« ULcoxml [Code Composer Studio - Device Debugging] - short do ¥ |
o Texas Instruments XDS100v2 USB Emulator_0/C55xx (§ =i short ® o= |
= main() at ULc:108 0x000240AB = short
_args_main() at args_main.c:25 0x00026055 (_argq mai = short

dentity Name
V| 2, ULc, Breakpo

short
short
short

unsigned long
] L1

% ULcoxml [¢] ULe i3 | [&] Oxffeadc

ULcexml:CIO
Exp. 1.3 -—— UI
Enter an integer number for Gain between (-6 and 29)

Enter the Sampling Frequency, select one: 8000, 9600
0x0000, 0x10b4, 0x2120, 2400¢C
0x6ed8, 0x763f, 0x7bal, Enter the playing time duration (5 to 6&0)
0x6ed8, 0x658b, 0x5a81, 20

0x0000, Oxefdc, Oxdee0, Gain is set to 3dB

0%x9128, 0xB89cl, 0xBASE, Sampling Frequency is set to 24000Hz
0%9128, 0x9a76, 0xaSTf, Playing time is set to 20s

Intle g,p,1i,3,k.n,m;
Uint32 sf;

1l 4
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| Set up Memory Watch Window

(Example: View->Memory Browser to open memory watch window)
+"+ CCS Debug - Ul/ULc - Code Composer Studi [T ——

File .1'. ource Refactor Navigate Search Project Tools Run Scripts Window Help

[3 ~ C/C++ Projects }ie~ Br iSSP~ ¥~ i [#% CCS Debug |1
a= Outline — - . _ —
%5 Debug | = Problems O | ®= Variables 2 <5 B | e 9 Breakpo.. |~ O
g Console * > &% 7| Name Type
v ULcy Debug svice Debugging] 0 g short & v

o i 7
? T g Target Configurations imulator_0/C55xc (Susg . short X% &= N
= j short

00026055 (_args_mai ) short

-

Scripting Console 1B s

Disassembly Identity Name

I
k
9= m short
1 o n short 7| 8. UL, Breakpo
p
st

1010

i Reqisters

i short
Expressions - 2000
Variables unsigned long

< . K] 11 « [
Breakpoints

(=)=
()=

=~ 8| [ Target Configurations | El Console 2 bl 2B~
ULcexml:CIO
Exp. 1.3 —-—— UI
Enter an integer number for Gain between (-6 and 29)

Properties

Enter the Sampling Frequency, select one: 8000, %600
0x0000, 0x10b4, 0x2120, 2400¢C
0x6ed8, 0x763f, 0x7bal, Enter the playing time duration (5 to &0)
0x6ed8, 0x658b, 0x5a8l, 20
0x0000, Oxefdc, 0xdeel, Gain is set to 3dB
0%9128, 0xB89cl, 0xB45f, Sampling Frequency is set to 24000Hz
0x9128, 0x%a76, 0xaS7f, Playing time is set to 20s

}:
Intlé g,p,i,],k,n,m;
Uint32 sf;
L1 4
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CCS Memory Watch Window

(Verifying data memory for debugging)

- -

= |
g m - : Type
«+ ULcoxml [Code Composer Studio - Device Debug short
of* Texas Instruments XDS100v2 USB Emulator 0 o (Sus short
main{) at ULc:108 0x000240A8 j short

args_main() at args_main.c:25 0x00026055 (_args_mai short
I[dentity Name

ULc, Breakpo

short
short
short
unsigpos

4

% ULcoxml

DATA  ~v| 0x1029
DATA:0x1022 <Memory Rendering =
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Set up Graph Tool for Plot

(Example: tools->Graph->Single Time)

.
Memory Map

GEL Files

Debug .
Debugger Options

[ ] | | o -
v« ULcoxml [Code Composer Studio - Device Debug Pin Connect
®T Instruments XDS100v2 USB Emulator_0/C55x s Port Connect
main() at ULc:108 0x000240A8 Profile —
_args_main() at args_main.c:25 0x00026055 (_args_ma =
Trace Analyzer | . Identity Name
Trace Control | y ULc, Breakpo
s [mage Analyzer Dual Time
4 LI RTSC Tools FFT Magnitude
e FFT Magnitude Phase
Complex FFT

| ULcoxml L] UL

11 $define SIZE 48
Intlé dataTable[SIZE];

4void main()
51
8 6568 SAS1 4DEA 3
0 EFACDEEO C
18
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CCS Graph Parameter for Plot

(Example: Parameters to plot dataTable[])

o

'+ CCS Debug - UI/ULc - Code Composer Studio

Navigate

| ) v J‘J__()

Eile Edit View Source Refactor Project

I -
% Debug 2

O 0] @ 7|2 2@ »

«« ULcoxml [Code Composer Studio - Device Debugging]

o Texas Instruments XDS100v2 USB Emulator_0/C55xx (Susp

main{) at ULc:108 0x000240A8
_args_main() at args_main.c:25 0x00026055 (_args_mai

| =

4 11}

% ULcoxml [g] ULe &2 | [©] Oxffbadc

14 efine SIZE 48
Swintlé dataTable[SIZELa
14 void main()

15¢

Intlé table[SIZE]
0x0000, 0xl1l0b4,
Oxeedd, 0x763f,
Oxéedl8, 0x658b,
0x0000, Oxefdc,
0x%128, 0xB85c1,
0x%128, 0x%a7e,

0x30£fb,
OxTee5,
Oxddea,
Oxcfle,
0x811b,
Oxb2le,

(RS S I

Oxdeel,
0x845f,
O0xa57Tft,

IS ]
[}

o Lo

bi

.

I 2
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Tools
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f:-n_—_ﬂ-_._b__.;_—_ FeI [ »
=)=\ al

Name
()=
)=

Writable

Run Scripts

Window Help

0 =

Property

Data Properties
Acquisition Buffe
Dsp Data Type
Index Increment
Q Value 0
Sampling Rate HZ 1
Start Address

Display Properties
Axis Display “ true
Data Plot Style ine
Display Data Size @
Grid Style
Magnitude Display Linear
Time Display Unit  sample

Misc
Use Dc Value For Gi L false

Major Grid

|Imp0rt| |E)(p0rt|

0x001070 0DC1D3D21D41DC21 9841 E1B4 85C0 SAE4
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| CCS Graph Plot

(Example: dataTable[] has been plotted after execution)
. CCS Deug - UYL - Code Composer St R = s

File Edit View Source Refactor Navigate Search Project Tools Run Scripts Window Help

B EE RPY Qv 0 Hv @9 R = Fo s pebug) ! ”
% Debug 2 = O ||®- Variables 2 < [ | e % Breakpo.. | = O
b @S| T &% 7| Name Type 7
'« ULcoxml [Code Composer Studio - Device Debugging] )= short o ¥ |
o® Texas Instruments XDS100v2 USB Emulator_0/C55xx¢ (Susp short % % = ® |
main() at ULc:108 0x000240A8 - short

— H [ S

_args_main{) at args_main.c:25 0x00026055 (_args_mai - short
Identity Name
short
short V| 2, ULc, Breakpo
short
unsigned long 24000

4 L1 4 1

% ULcoxml [g ULc 2 | [E] Oxffeadc 8 | 7 Target Confi

11 i 34000
W Intlc dataTable[SIZE];

24000

14void main()

14000

_' Pre—-generated sine wave data, 16- 4000
Intlé table[SIZE] =
0x0000, 0x10b4, 0x30fb, -6000
OxeedBd, 0x763f, 0xTbal, 0x7ee5,
Ox6edBd, 0x658b, 0x5aBl, 0xddea, -16000
0x0000, Oxefdc, Oxdeel, O0xcfle, 1
0x9128, 0x89cl, 0x845f, 0x811b, ~260007
0x%128, 0x%a76, 0xa57f, 0xb2le, -3600[}__

0
10
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New experiment assignments

. CCS Breakpoint

Build and load Exp1.3 program, set up a breakpoint on the last line of the program, and run the program (F8), what happens?

Reload program, set a new breakpoint in the middle of the program, run the program again. What happens? Resume the program
(F8), what happens?

. CCS Data and Variable Watch Windows

Set up variable watch window, as Exp1.3. What other data types the watch window can supports? Change the data type and
observe the watch window display.

How can you find out what memory address to use for setting up the watch windows?

Setup both data and variable watch windows, single step through the program and watch how the data and variables being
updated.

Do you know you can modify data memory via CCS by directly editing the memory location?

. CCS GraphTool

Restart the Exp1.3 program and check what graphs CCS can plot. How do you select the Graph parameters, why? Plot the data[]in
the same window.

Add x-y axis labels to your plot. Add a grid to the graph plot.
Change the display from line to large square.

. CCS Programming

Replace the switch () statement in Exp1.3 with if-else statement and re-run the experiment. That is, the program uses only the if-
else statement. If you see incorrect results, using breakpoint and watch window tools to debug your program and fix the error.

Replace the if-else statement in Exp1.3 with switch () statement and re-run the experiment. That is, the program uses only the
switch () statement.

o CCS User Specified File Name
Write a program that will read character string from CCS console.
Modify Exp 1.2 such that you can tell the program the file name of the output WAV file through the CCS console.




Programming quick review

= The scanf() function is used to accept user keyboard
(standard input device) inputs. The basic data type
the scanf() can acceptincludes “"%c”, “%s", “"%i",
"00d”, “%x", “%u"”, “%f"”, for character, stream,
integer, decimal integer, hexadecimal, unsigned
decimal integer, and floating-point data.

= This experiment used C conditional statement if-else
to check the parameters entered by user. Different
actions will be taken depend upon the condition is
true or false.

= To control the program flow, the switch() statement
is used.
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