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* These slides use a different platform
* The Mbed debugger does not work on our part
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* Cheap debugger

* Print out intermediate information
 printf(“l reached this point”);
e printf(“foo = %i\n”, foo);

* Break problems into pieces
e foo=a|b<<c*d++-3/b%6;
9
* foo = d++;
* printf(“foo = %i\n”, foo);
e foo=c*d++;
* printf(“foo = %i\n”, foo);
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* Example program

3

#include <stdio.h>

float doublef(float val);
vold doublei(int* val_ptr);

int main({weid}{
setbuf(stdout, nULL);

int a;

int b;

float c;
char d;
a
C
d

3
-

2
2
‘s

[

b=2%a;
printf("%c\n",. d);
d=d+.1;

printf("Enter a new character: ™);
scanf(” &c”, &d);

¢ = doublef(c);

doublei(&b);

etup
5 is Port 4 bit 1

P4->5EL1 &= ~@¥82;
P4->DIR |= @xez;
P4-30UT &= ~8x82;

f/ Create souares
while(1}{
delav cycles(3eeeaea);

return 8;
} // end main

printing te flush during debug

P4->SELE &= ~8x82; /{ Configure pin5 as an IO

float doublef({fleat val){
float tmp;
tmp = val * 2;

return tmp;
H/ end doublef

void doublei(int* val_ptr){
int tmp;
tmp = *val_ptr * 2;
*val_ptr = tmp;

return;

/ end dgublel

© tj



* Debugger
* Most C tool chains include a debugger

* Debugger allows
* Stopping execution
e Stepping line —by—line
* Tracking variable values
* Follow execution into and out of functions

Run - Debug

workspace v10 - test_project/hello.c - Code Composer Studio

File Edit View Navigate Project SCripts Window Help
L 55‘5%'?%'5ﬂ5-a'v5 G oY oDy

: & g o=
0 Project Explorer & ES 7 ¢ 5 @ hello.c =

v 1= test_project [Active - Debug] 1/ * |
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Workspace V10_EE1910 - Class_MS5P_Project/debug_example.c - Code Composer Studio

File Edit View JfOject TooMNRun Scripts Window Help

N-HRQrre Y kBEVE-DRR-LE-i%-inaik-iTiig-in Q B R B

| ad
A Debug 2 =] § = O (- \Voriables 33 &7 Expressions (i} Registers =] | i § = 0
w e Class_MSP_Project [Code ComposeNsgudio - Device Debugging] Mame Type Value Lacation
~ uf")lexas I.nstruments)(DS‘HD USE Debug\R oea'COR'I'EX_Md_D (Suspended - HW Breakpoint) 0= a unknown IMemory map prevented rea..,
f ma_an at debug_example.c:18 0xD0D0ZBR ) = b unknown Mermory map prevented rea..,
= _c_intD0_noargs() at boot_cortex_m.c:121 (:08QQ04504 (_c_lntDD_noargr \ unknown Mermory map prevented rea..
unknown Memory map prevented rea..

<

Play
@ debug_example.c i3 Pa use ==
*# (reated on: Dec 17, 2820

5 * Author: jghnsontimed Stop
Program to demonstrate debugger k )

12 ginclude "msp432.h
13 #include <stdio.h>
14
15 float doublef(float val};
16 void doublei(int* wal_ptr);
17
int main(void){
setbuf({stdout, MULL}; // added to force printing to flush during debug

( ) ( )

Program Arrow points to the v
B Console 11 is halted NEXT BB # BN~ 0

Class_MSP_Project

CORTEX_M4_@8: GEL output: Memory map Initialization Co at main Iine to be executed

CORTEX_M4_8: GEL output: Halting watchdeg Timer

CORTEX_M4_8: WARNING : On MSP432P421R hitting a bre [the debugger W
Click the pause button dur‘in& ‘ is held at ‘thk J

*u'

f [P Emoetesam | LE

EE 2905 6 ' © tj
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Workspace_V10_EE1910 - Class_MSP_Project/debug_example.c - Code Composer Studio
File Edit View Project Tools Run
il =R

%5 Debug 2

w e Class_MSP_Project [Code Composer Studio - Device Debugging]
w @ Texas Instruments XDS110 USB Debug Probe/CORTEX_M4_0 (Suspended - HW B,

Scripts  Window Help

m e R BRSO v @it rin IR D iR

()= Variables 51 €% Expressions

5 REQETED
Type Value

Te unknown
= main() at debug_example.c:18 Ox00002BB0 = b unknown
= _c_int00_noargs() at boot_cortex_m.c:121 0x00004504 (_c_int00_nogpdt does not contain fi 00 ¢ unknown

)= d unknown

Variables: only those in the current scope
Expressions: user defined
Registers: MSP registers

~

12 int main(void){

int a;
int b;
float c;
char d;
a=2;
C = 2.5;
d ]

& Consale 2

Class_MSP_Project
CORTEX_M4_@: GEL output:
CORTEX_M4_@: GEL output:
CORTEX_M4_8: WARNING

setbuf(stdout, NULL);

= o
= | il QDCQ i = 08
Location

Mermory map prevented rea..
Mermory map prevented rea..
Mermory map prevented rea..
Mermory map prevented rea..

= 0

"

currently unknown
No memory location
assigned

<\

J

// added to force printing to flush during debug

Variables in current
scope

Memory Map Initialization Complete
Halting Watchdeg Timer

: On MSP432P481R hitting a breakpoint cannot be detected by the debugger when the device is in low power mode.

Click the pause butten during debug to check if the device is held at the breakpoint.

o llE 217M of 652M

Sk BER | #B-8-=

]

IF I3

W

O
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Workspace_V10_EE1910 - Class_MSP_Project/debug_example.c - Code Composer Studio
File Edit View Project Tool
il =R

igts Window Help

%5 Debug 2
w e Class_MSP_Project [Code Composer Studio - Deyi
w o Texas Instruments XDS110 USB Debug Probe/OSE

—
iables % 69 Expressions 11} Registers

Type

Q ® EB%
Bl § =0
Value Location

= main() at debug_example.c:18 Ox00002BBO

o| restart the system

IMermory map prevented rea..
ermory map prevented rea..,
ermory map prevented rea..,
ermory map prevented rea..,

Step Into: Step to the next instruction — go into a function
Step Over: Step over a function — but execute it
Step Return: Complete the current element and return

N -5

12 int main(void){
setbuf(stdout, NULL); // added to force printing to flush during debug
int a;

int b;

float c;

char d;
a=2;
c = 2.5;
d s

& Consale 2

Class_MSP_Project

CORTEX_M4_@: GEL output: Memory Map Initialization Complete

CORTEX_M4_@: GEL cutput: Halting watchdog Timer

CORTEX_M4_8: WARNING : On MSP432P481R hitting a breakpoint cannot be detected by the debugger when the device is in low power mode.
Click the pause butten during debug to check if the device is held at the breakpoint.

o llE 217M of 652M

;bﬂ:?ldavﬁv*:'[j

]

|

I3
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Step into or step over

Workspace_V10_EE1910 - Class_MSP_Project/debur_example.c - Code Composer Studio

File Edit View Project Tools Run Tpts  Window Help

H-HR P e B EYB-POR-SE ik 2o TR
Debug 32 = § = B  (0=\Varables 37 €7 Expressions L1} Registers
9 P g
~ wr Class_MSP_Project [Code Composer Studic - Device Debugging] MName Type Value
v o Texas Instruments XDS110 USB Debug Probe/CORTEX_M4_0 (Suspended - HW Breakpoint) - a int 2
= main() at debug_example.c:19 0x00002BB6 o= b int 17257
= Laann & L " b 194 oL onnn o HrYLL ] al " inﬂ

)= c float 0.0

Note: the compiler has already allocated |/ “*
all variables a spot in memory .

L] aﬁug_examp X

unsigned char

declared variables now have whatever
values happened to be in memory

11
12 #include "msp432.h"

13 #include <stdio.h>»

14

15 float doublef(float wval);

= void doublei(int* wal_ptr);

int main(void){

setbuf(stdout, NULL); [/ added te force printing to flush during debug

0 " 00"

Q B BB
E|fits § =8
Location
(:c2000FFES
i 2000FFEC

e 2000FFFO
e 2000FFF4

B Console &3

Class_MSP_Project
foRTEX_M4_e: GEL output:
CORTEX_M4_@: GEL Output:
CORTEX_M4_8: WARNING

i On MSP432p:

after 15t step — jumps to 1%t executable command

Memory Ma
Halting Wi

Click the pause butten during debug to check if the device is held at the breakpoint.

g [ aTeM of63tM [

changes are
highlighted
in yellow

{ These are yellow \

because they used
to be unknown —
now they have been
assigned a memory
location —and hence
Qave a garbage value

I3

EE 2905
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step over —so we don’t go into

setbuf function

Workspace_V10_EE1910 - Class_MS5P_Project/debug_evample.c - Code Composer Studio

Executes the setbuf function

File Edit View Project Tools Run  Scripe” Window Help
il Biknm3 > B @~ *v & &
% Debug 33 =] § = B  (0=Variables 52 69 Expressions Ui} Registers
w wr Class_MSP_Project [Code Composer Studio - Device Debugging] Name Type Value
~ o Texas Instruments XD5110 USB Debug Probe/CORTEX_M4_0 (Suspended - HW Breakpoint) o0 a int 2
= main(] at debug_example.c:25 0x00002BBE - b int 17257
= _c_intD0_noargs() at boot_cortex_m.c:121 0x00004504 (_c_intD0_noargs does not contain fi - c float 00
)= d unsigned char 0 " 00'

< >

Q B EBB%

Bttt § = O

Location

0 2000FFE2
O 2000FFEC
O 2000FFFO
O 2000FFF4

jumps to next executable command

Class_M5P_Project
kORTEx_.\M_a: GEL Output: Memory Map
CORTEX_M4_i GEL Output: Halting Wa
CORTEX_Ma_8: WARNING i On M5P432P48

click the pause button during debug to check if the device is held at the breakpoint.

mode.

Bl 2020 of 637TM

-

[] debug_example.c &2 = 8
% // Program to demonstrate debugger ~
1@
11 N
12 #include "msp432.h"
13 #include <stdio.h»
14
15 float doublef(fleat val);
16 void doubleifint® val_ptr); N h 9 h‘t
1 O Change wnite
18 int main(void){
setbuf (stdout, WULL); /{ added to force printing to flush during debug
int a;
int b;
float c;
char d;
a=12;
C .
d
b
printf{ Loin™
A-d=a- w
&l Console 33 :Ext.‘,ﬂ=’_|="a'ﬁ':ﬁ

CLE

EE 2905 10
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Step into or step over

Workspace_V10_EE1910 - Class_MSP_Project/debug =xample.c - Code Composer 5tudio

File Edit View Project Tools Run Sciptf Window Help Executes the a=2 statement

- Qi E 3R BIE%d- L R Q i RE%
3 Debug 2 = § = O (%= \Variables % 69 Expressions mﬁegisters E|| Cief o § = 8
w W Class_MSP_Project [Code Composer Studio - Device Debugging] Mame Type Value Location
w uS‘)lexas I.nstruments XDS110 USBE Debug Probe/CORTEX_M4_0 (Suspended) ©0: a int 2 O 2000FFER
= main() at debug_example.c:26 0x00002BC2 ¢ b int 17257 0% 2000FFEC
= _c_intD0_noargs() at boot_cortex_m.c:121 0x00004504 (_c_int00_noargs does not contain fi o c float 0.0 0% 2000FFFD
&)= d unsigned char 0 " 00’ 0x2000FFF4
£ >
[ debug_example.c 52 = g
18 // A
11
12 #include "msp432.h
13 #include <stdic.h>
14
15 float doublef(float val);
16 void doublei(int® val_ptr); NO Cha nge a was
’
int main{woid}{ 2
setbuf(stdout, MULL}); {/ added to force printing to flush during debug a I read
int a; y
int b;
float c;
char d;
a=2;
c = 2.5;
v

B Consale &3

Class_M5P_Project
[:ORTEX_.\M_E}: GEL gutput: Memory Ma
CORTEX_M4_@: GEL Cutput: Halting b
CORTEX_M4_8: WARNING 1 On M5P432F

Click the pause butten during debug to check if the device is held at the breakpoint.

BRI | #B-mi-=08

jumps to next executable command

mode.

#1 3MoreaTM | LE

EE 2905 11 © tj
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Step into or step over

Workspace_V10_EE1910 - Class_MSP_Project/debug_e»ample.c - Code Composer Studio
File Edit View Project Tools Run  Scrig
Jmfg ‘B

Window Help
B2 RBIEw&- LA

Executes the ac = 2.5 statement

Q i RB%

45 Debug 32 =l § =0
w W Class_MSP_Project [Code Composer Studio - Device Debugging]
w o Texas Instruments XD5110 USE Debug Probe/CORTEX_M4_0 (Suspended)
= main(] at debug_example.c:27 0x00002BCA
= _c_intD0_noargs() at boot_cortex_m.c:121 0x00004504 (_c_int00_noargs does not contain fi

(%)= Vanables ;% ¢ Expressions mﬁegisters

MName Type
)= a int

)= b int

()= float

&)= d unsigned char

< >

[ debug_example.c 52

11 /1101117
12 #include
13 #include <stdio.h>
14

Value

17257
25
0 "x00'

15 float doublef(float val);
1t void doublei(int* wal_ptr);

setbuf(stdout, MULL});

ed to force printing to flush during debug
int a;

int b;

float c;

change

char d;

n
wonon
[}
n

B Consale &3

Class_M5P_Project
[:ORTEX_.\M_E}: GEL Qutput: Memory Map
CORTEX_M4_@: GEL Cutput: Halting Wa
CORTEX_M4_8: WARNING on M5P332P:

Click the pause butten during debug to check if the device is held at the breakpoint.

jumps to next executable command

mode.

ol 322M of 637TM

o

B|Hes 8 =8
Location

0 2000FFES

O 2000FFEC

0 2000FFFO

O 2000FFF4

BRI | #B-mi-=08

LE

12
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Step into or step over

Workspace_V10_EE1910 - Class_M5P_Project/debug_exzample.c - Code Composer Studio

Executes the d = ‘s’ statement

File Edit View Project Tools Run  Sgrip Window Help
n R QinnER e BIEYE- ®-S e QB EB%
%5 Debug 32 =l § = B  (0=Variables I 6 Exprassions i} Registers E|| e 8 = 8
w we Class_MSP_Project [Code Composer Studio - Device Debugging] Mame Type Yalue Location

w uf,leexas I.nstruments XD5110 USE Debug Probe/CORTEX_M4_0 (Suspended) ¢9: a int 2 0% 2000FFES

E main() at debug_sxample.c:29 (x00002BDO o= b int 17257 0% 2000FFEC

= _c_int00_necargs() at boot_cortex_m.c:121 0x00004504 (_c_intD0_nocargs does not contain fi - c float 25 Ox2D00FFFD

)= d unsigned char 115's' Ox2000FFF4

£ >

[€] debug_example.c 52

13 #include <stdio.h»

14

15 float doublef(float val);

16 void doublei{int®* wval_ptr};

17

2 int main(void){

g setbuf({stdout, NULL); ¢/ added to force printing to flush during debug

int a;
int b;

VN L fa @

printf(“Enter
scanf (™ %c”, &d)

Change
Indicates stored value: 115
And character image: ‘s’

B Console 2

Class_M5P_Project
CORTEX_M4_&: GEL output: Memery Map
H : Halting Wa

i On MSP432P48
€lick the pause button during debug to check if the device is held at the breakpoint.

£

I_g
4
i

o

?xbﬂ=?|=‘E'L

# [Esmersam [ (LE

EE 2905

13
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Workspace V10_EE1910 - Class_MSP_Project/debug_exa~iple.c - Code Composer Studio

w we Class_MSP_Project [Code Composer Studio - Device Debugging]
w uf,"’:’ Texas Instruments XD5110 USE Debug Probe/CORTEX_M4_0 (Suspended)
= main() at debug_example.c:31 (x00002BDE

<

[ debug_examplac %
15 float doublef(float wval);
1t woid doublei(int* val_ptr);

g int main(void}{
setbuf(stdout, NULL); /¢ added to force printing to flush during debug

int a;
int b;
float c;
char dj;
2;
2.5;
st

n
wonon

b=2%a;

printf("%ci\n", di};

printf("ENer. 3. new character: ");
scanf (" c”,

c = doublef(c};

File Edit View Project Toels Run  Scrip indow Help
il Bin 0 w3 ® R B 8- RN
%5 Debug 52 = 8

= _c_intD0_neargs() at boot_cortex_m.c:121 0x00004504 (_c_int00_noargs does not contain fi

Step into or step over

Executes the b = 2 * a statement

Qg BB%

= O  (®)=Vanables ¥7 €% Expressions i Registers

Mame Type Value
()= a int 2
()= b int 4
)= c float 25
(9= d unsigned char 1155

Change

B Conscle 3

Class_MS5P_Project
CORTEX_M4_8: GEL Cutput: Memory Map

jumps to next executable command

CORTEX_M4_|

SEL output: Halting wat

CORTEX_M4_8: WARNING

on MSP432pP48T =

Click the pause button

" =
during debug to check if the device is held at the breakpoint.

» Mode.

330M af 637M

W:

Bt § = O

Location

0x2000FFES
0x2000FFEC
0x 2000FFFO
0x2000FFF4

% BEE| MB-mi-= 08

LE

EE 2905

14
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step over — we do not want to go into the print function

Workspace V10_EE1910 - Class_MSP_Project/debuy_example.c - Code Composer Studio

File Edit View Project Tools Run Scipfe Window Help Executes the prlntf function

N R 2iroe3se e BIEY G- L A Q F R
# Debug 21 =] g = O (%)= Variablas § &9 Expressions o Registers = QDCQ g =78
w W Class_MSP_Project [Code Composer Studio - Device Debugging] MName Type Value Location

v u?)laas I.nstruments %D5110 USE Debug Probe/CORTEX_M4_0 (Suspended - HW Breakpoint) 0= a int 2 Ox2000FFES
f main() at debug_example.c:32 0 D0D02BED = b int 4 0 2D00FFEC
= _c_intD0_noargs() at boot_cortex_m.ci121 0x00004504 (_c_int00_noargs does not contain fi 9= ¢ float 25 O 2D00FFED
=)= d unsigned char 115 (x2000FFF4
£ >
[£] debug_examplec &2 = B8
17 ~
int main(void}{
setbuf(stdout, MULL); // added to force printing te flush during debug
int aj
int b;
float c;
char d;
a=2;
€ = 2.5;
d ="s";
b=2%a;

printf("%chn™, di;

d=d+ 1;

prin "Epter._ @ new character: "1;
scanf (N, E&d);

¢ = doublef(c)}

doublei(&b);

jumps to next executable command

E Consale 3

Class_M5P_Project:CIO
|[coRTEX_M4_@] s

Shows the print in the console window

m— of 637M i LE :

-

EE 2905 15 © tj
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il B

Step into or step over

Workspace_W10_EE1910 - Class_MSP_Project/debuo_zxample.c - Code Composer Studio

Executes the d

File Edit View Project Tools Run Sggefs Window Help
I Y [ R R T

=d + 1 statement

Q ®| BB

Debug % = § = B (x=\Variables §I ¢ Expressions i} Registers
9 p g
w we Class_MSP_Project [Code Composer Studio - Device Debugging] MName Type
w o® Texas Instruments XDS110 USB Debug Probe/CORTEX_M4_0 (Suspended)
= main() at debug_example.c:35 (x00002BEA
= _c_int00_noargs() at boot_certex_m.c:121 0x00004504 (_c_intD0_noargs does not contain fi

int
int
float

unsigned char

()=
9-
()=

=R I -

< >

[€] debug_example.c 3
setbuf(stdout, MULL); // added te force printing to flush during debug

int a3

Value
2

4

25
116 't

int b;
float c;

praintf(iEchn’,. d);

s Change

d=d.+1;

printf("Enter a_new character: "};

& Console 23

Class_MSP_Project:C1O
|[coRTEX_M4_e] s

jumps to next executable command

# f 3mMeiezv [

Bl 8 = O

Location

Ox 2000FFES
Ox 2000FFEC
0w 2000FFFO
0w 2000FFF4

= O

S REE | B~ = O

e

16
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step over — we do not want to go into the print function

Workspace V10_EE1910 - Class_MSP_Praject/debue_example.c - Code Composer Studic

File Edit View Project Tools Run  Scpet€  Window Help EXecuteS the printf function

Aui s Qi e RBIEY G- L R Q H BB
1% Debug 32 =) T T vanaoEs o TC Dxpressions T Negiiens E|| et 8 = 8
w we Class_ MSP_Project [Code Composer Studio - Device Debugging] Mame Type Value Location
v uf,"}la(as I.nstruments KD5110 USB Debug Probe/CORTEX_M4_0 (Suspended - HW Breakpoint] - a int 2 0x2000FFES
E main() at debug_example.c:36 Ox00002BFD = b int 4 O 2D00FFEC
= _c_intD0_neargs() at boot_cortex_m.c:121 000004504 (_c_intD0_neargs does not contain fi 9= ¢ float 25 0% 2000FFFO
()= d unsigned char 16t O 2000FFFS
L4 >
[ debug_examplec 2 = g
~
int a;
int b;
float c;
char d;
a=2;
C = 2.5;
d="s";
b=2%a;
printf("&ch\n®, di;
d=4d+1;
printf("Enter a new character: "}s
scanf (™ %c”, &d);
c
doublei (&b
{i e: pin 5 is Po?
PA_NCFIA £- Ovad: W
& Console 33 J p %&bﬂ_lda'ﬁ'zﬁ

Class_M5P_Project:CIO
|[coRTEX M4_8] s
Enter a new character:

Shows the print in the console window

NofESIM [ CLE

EE 2905 17 © tj
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Workspace V10_EE1910 - Class_MSP_Project/debur,_example.c - Code Composer Studio

step over — we do not want to go into the scanf function

File Edit View Project Tools Run  Scgpfe  Window Help EXecuteS the Sca nf fu nction
i - A=HU EBiE @8- *- S Q B B RB%
ZﬁsDebug s = E % CKPressions  pini Keglsfers - | |_=<j = téh E = 8
w wx Class_MSP_Project [Code Composer Studio - Device Debugging] Mame Type Value Location
& Texas Instruments XDS110 USB Debug Probe/CORTEX_M4_0 (Running - Waiting for user input
< >
|4 debug_example.c 5% = g
~
int a;
int b;
float c;
char d;
a=2;
C = 2.5;
d="s";
b=2%a;
printf("%c\nt,. d;
d=d+1;
printf("Enter a_new character: ™};
scanf (" %c”, &d);
4
doublei (&b
/¢ mote: pin 5 is Po . W
It has not moved to the next line of code
Cansal 1 1+ e =g
= consoe It is waiting to complete the scanf (you to enter a value)
Class_MS5P_Project:CIO
[[corTEx_M4_8] s
Enter a new character:
B[ 216M of 651M 1l : Class_MSP_Project:C10 CORTEX..rinput I = LE ©

18 © tj



Enter the character - k

Workspace V10_EE1910 - Class_MSP_Project/debug_example.c - Code Composer Studio

File Edit View Project Tools Run  Scripts  Window Help Completes the Scanf function

- Qi ®2 e RBIEY 8- L R Q ® R B
3 Debug 12 = § = 0  (0=\Varables ;3 69 Expressions L} Registers E|| et 2= 0O
w we Class_MSP_Project [Code Composer Studio - Device Debugging] Mame Type Value Location
A" uS“}la:as I-nstruments XDS110 USBE Debug Probe/CORTEX_M4_0 (Suspended - HW Breakpoint) 0= a int 2 Ox2000FFES
f main() at debug_sxample.c:38 (x00002BF8 0= b int 4 0w 2000FFEC
= _c_intl0_nocargs() at boot_corte:_m.c121 (00004304 (_c_int00_noargs dees not contain fi - c float 25 Ox2000FFFO
&)= d unsigned char 107 'k O 2000FFF4
< >
debug_sxample.c 52 = 0
el p
int b; ~
float c;
char d;
a=2;
€ = 2.5;
d ="s";

Pr2te Change

printf( Hcin’,. d);

d=d+1;

printf("Enter a_ new character: "};
scanf (" %", &d);

¢ = doublef(c);

dodNglei(&b);

0 5 is Port 4 bit 1
P4->5ELE &=

xB2; /f configure pins as an IO
P4->5ELL &= ~BMQZ; w
PA_~NTR - Avad-
& Console 52 :Exbﬂ=’_|="a'ﬁ':ﬁ

jumps to next executable command

Class_MSP_Project:CIO
[CORTEX_M4_8] s
Enter a new character: k&

Entered a ‘k’

[P 2@meresv [ LE

EE 2905 19 © tj




step into — we want to go into the doublef function

Workspace V10_EE1910 - Class_MSP_Project/d=bug_example.c - Code Composer Studio

Hle Edt View Project Tools RupSeripts Window Help Transfers control to the doublef function

Hmi R B0 E 3R BEY 8- L R | B B %
45 Debug 22 = § = O  ix-Vanables 5% &9 Expressions i Registers | L B9 w g = 8
w e Class_MSP_Project [Code Composer Studio - Device Debugging] MName Type Value Location
w o Texas Instruments XD5110 USE Debug Probe/CORTEX_M4_0 (Suspended) 9= tmp float 5.60519386e-45 (DEN) 0% 2DDDFFEC
SR e e e (RS 09 val float 1.40129846e-45 (DEN) Register RO

main() at debug_example.c:38 0x00002C00
_c_int00_neoargs() at boot_cortex_m.c:121 (00004504 (_c_int00_noargs does not contain fi f

< New scope — new variables

A£| debug_example.c 32 = =
isa delay cycles(38a80800); .

li_ Té:?:;_"c;c?:g%gaaaaae}; B .

Sk A Values mean nothing — memory has not
0%y /B yet been assigned for these variables

<o Float doublef(float val){

e v Parameter is passed via a register ]

R e

jumps to the doublef function — =

& Consale &3 &bﬂ.|=‘avi=?v g
Class_M5P_Project:CIO
éﬁggE‘:—;‘:ﬁalh:racter: k

Updates Available X

Updates are available for your software.
Click to review and install updates.

| Set up Reminder options
B[ 420M of 840M m: TLET:

EE 2905 20 © tj



Step into or step over

Workspace_V10_EE1910 - Class_M5P_Project/debug_example.c - Code Composer Studi D e C I a re s a n d a SS i g n S m e m O ry

File Edit View Project Tools Run pts  Window Help

MU RiDien B s BE @ «- | locations for variables Q iglRB%

%5 Debug 32 =l § = O (x=\anables 37 69 Expressions &b Registers E|| et ™ § = 8
w W Class_MSP_Project [Code Composer Studio - Device Debugging] Mame Type Value Location
v o lexas Instruments XD5110 USB Debug Probe/CORTEX_M4_0 (Suspended) (9= trp float 4.43415500e-44 (DEN) 0% 2000FFE4
= doublef(float)() at debug_example.c:62 Ox00002C6C 9 val float 25 0% 2000FFED
= main() at debug_example.c:38 0x00002C00
= _c_intD0_noargs() at boot_cortex_m.c:121 (00004504 (_c_int00_noargs does not contain fi A
£ >
L debug_example.c i1 = g
isr delay, cycles(3gasass); ~
3] P4-30UT |= @xe2; /¢ high
iss . delay, cycles(3iegesasal;
54 P4-3>0UT &= ~8x82; /! low
=1 } // end while
56
T One has garbage

Lot dpner s v One has the parameter

tmp = val * 2;

ret\rn tmp;
{ end Nguhlef

&7 void doubleN\({int* val_ptr){

BB int tmp;

53 tmp = *val\ptr * 2;
7e #yal_ptr = iH

71

72 return;

73 }// end doublei

B Console 2

Class_MSP_Project:CIO
[CORTEX_M4 @] s
Enter a new character: k

S RfR | B-8-= 0O

jumps to next executable command

Updates Available x

Updates are available for your software.
Click to review and install updates,

| Set up Reminder options
Bl 451M of 240M m: TLE

EE 2905 21 © tj




Step into or step over

Workspace_V10_EE1910 - Class_MSP_Project/debug _z«ample.c - Code Composer Studio

File Edit View Project Tools Run Sgiptf Window Help Executes the II]UItllecatlon
8- Bivn®z e RBIE% 8- L A Q i EE%
% Debug 33 = 8 = O (%=\Varables % 69 Expressions i Registers E|| e 2 = 08
w we Class_MSP_Project [Code Composer Studio - Device Debugging] Marme Type Value Location
~ f# Texas Instruments XD5110 USB Debug Probe/CORTEX_M4_0 (Suspended) 09- tmp float 5.0 0% 200DFFE4
= doublef(float)() at debug_example.c:64 0x00002C7C 0= val float 2.5 0x2000FFED
= main(] at debug_example.c:38 0 00002C00
= _c_intD0_noargs() at boot_cortex_m.c:121 0x00004504 (_c_intD0_noargs does not contain fi
£ >
1g| debug_example.c i2 = B8
ist delav cycles(3eeesse); -
52 P4->0UT |= exe2; /¢ high
isz2 delav cycles(3eeesas);
54 PA-»0UT &= ~822; J¢ low
55 } /4 end while
B ;; return @; h
_fﬁ} // end '13:'1; C ange
> float doublef(float val){
float tmp;
tmp = val * 2;
return tmp;
¥/ endRigublef
int tmp;
tmp = *val\ptr * 2;
=val_ptr = H
return;
f/ end doublei
L .
s o jumps to next executable command B o800
Class_M5P_Project:C10
[CORTEX_M4&_8] s
Enter a new character: k
Updates Available x
Updates are available for your software,
Click to review and install updates.
| Set up Reminder options
ol 465M of 240M w: TLET:

EE 2905 22
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EE 2905

Step into or step over

Workspace_W10_EE1910 - Class_MSP_Project/debuo_zxample.c - Code Composer Studic

Nothing happens

File Edit View Project Tools Run s Window Help
Aul QD m3 e RiBHEY G- L A Q ElRR%
4 Debug 2 = 8 = B  (0=Varables 53 € Expressions ! Registers E|| et 8 = O
w e Class_MSP_Project [Code Composer Studio - Device Debugging] Mame Type Value Location
v ,_,S")lexas Instrurments XD5110 USE Debug Probe/CORTEX_M4_0 (Suspended) 9= tmp float 50 0% 20DD0FFE4
E doublef(float)() at debug_example.c:65 (x00002C80 0= val float 25 0x2000FFED
= main() at debug_esxample.c:38 (x00002C00
= _c_int00_noargs() at boot_cortex_m.c:121 0x00004504 (_c_int00_noargs does not contain fi
< >
4c) debug_example.c &2 = 8
fsa delay. cycles(3880088); N
52 P4-30UT |= exez; /4 high
is= delay cycles(38eeess);
54 Pa-»0UT &= ~8x82; /i low
55 } // end while
=1
{857 return 2;
52} // end main
fleoat doublef(float val){
float tmp;
tmp = val * 2;
return tmp;
¥/ { end doublef
&7 void i{int* val_ptr}{
68 ;
£9 tmp = * 2;
78 *val_pt
71
72 return;
72 }// end doublei
al .
& Console 53 . d f h f . :Exbﬂ=?|="a'ﬁ'mﬁ
Class_MSP_ProjectiCI0 jumps to end of the tunction
[CORTEX_M4_8] s
lEnter a new character: k
Updates Available x
Updates are available for your software.
Click to review and install updates.
| Set up Reminder options
£ [ 470M of 340M =
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EE 2905

Workspace_V10_EE1910 - Class_MSP_Project/debug =.ample.c - Code Composer Studic

File Edit View Project Tools Run 5crp Window Help

Hmihd B0 R B @ L R
2

%5 Debug 32 = 3

w W Class_MSP_Project [Code Composer Studio - Device Debugging]
w o Texas Instruments ¥DS110 USB Debug Probe/CORTEX_M4_0 (Suspended)
= main(] at debug_example.c:38 0x00002C00

= _c_int00_noargs() at boot_cortex_m.c:121 000004504 (_c_int00_noargs does not contain fi

£

L debug_example.c i1
printf("%c\n”, d);
d=d=1;

printf("Enter_a_new character: ");
scanf (" %c”, &d);

¢ = doublef(c);

oublei(&b);

rdware setup
e: pin 5 is Port 4 bit 1

// configure pins as an IO

...... ) hien
...... ‘N\Les(3aa8eea);

BA_AOIT 8- s

Step into or step over

Completes the function

Q Bl EB%

o S UL Ls g ot 822 T s B

Mame Type
4= a int
= b int
)= © float
4= d unsigned char

107 'k

—P

= | 5t 8

= 0
Location

0 2000FFER

0 2000FFEC

O 2000FFFO
Ox2000FFF4

-

Highlights them all because they
are different than the last screen

kNote: c has not changed yet

J

B Console 2

Class_MSP_Project:CIO
[CORTEX_M4 @] s
Enter a new character: k

assignment

Indicates it has not done the

F f aeeMefesom [

S R B~ = 0

Updates Available x

Updates are available for your software.
Click to review and install updates,

| Set up Reminder options

e
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Step into or step over

Workspace_W10_EE1910 - Class_MSP_Project/debug_ex=raple.c - Code Composer Studio

File Edit View Project Tools Run Scrigie” Window Help COHIpletes the aSSIgnlllent
imd Binm I RiBIEY G- L R R Q FBRE%
3§ Debug 22 =] 8 = B o vanables & OF Expressions T Registers E|| i 8 = 8
v ke Class_MS5P_Project [Code Composer Studio - Device Debugging] MName Type Value Location
w uf,""-’laas I.nstruments XD3110 USE Debug Probe/CORTEX_M4_0 (Suspended) o9 a int 2 (Ox 2000FFES
E main() at debug_example.c:40 (x00002C04 9 b int 4 Dx 2000EFEC
= _c_intD0_noargs() at boot_cortex_m.c:121 000004504 (_c_int00_noargs does not contain fi [ float 50 (0w 2000FFFO
= d unsigned char 107 'k 0w 2000FFF4
£ >
Ac] debug_example.c 2 = 0
A
printf("%chn, dl;
d=d+1;
printf("Enter_a_new character: "1;
scanf(” ", 2d); I h h h d
Only shows c has change
¢ = doublef(c};
doublel
setu
e: pl is Port 4 bit 1
P4->SEL® &= \gx@2; // Configure pins as an IO
P4->SEL1 &= 82;
P4->DIR [= 2x82)
P4->0UT &= ~@x82)
'/ Create sguarewaye\ (8. z}
while(1}{
______ delay cycles(
P4-20UT |= high
______ delay cycles(388xa88); v
PA_WIT B— Ovad - 1o

& Console 52

Class_MSP_Project:C10
[CORTEX_M4 8] s
Enter @ new character: k

S R fB-mfr= 0

jumps to next executable command

Updates Available x
Updates are available for your software,
Click to review and install updates.

Set up Reminder options
Writable Senart Insert 40:17: 656 Ba 4900 of BADM m: T

EE 2905 25 © tj



step into — we want to go into the doublef function

File Edit View Project Toecls Ru Zeripts - Window  Help
il B0 =32 BIHS @ *-d &~ o B %%
%5 Debug 52 — § = B ix=Varables 32 ¢ Expressions M} Registers — | ety 8§ = 8
w e Class_MSP_Project [Code Composer Studio - Device Debugging] MName Type Value Location
w o Texas Instruments XD5110 USE Debug Probe/CORTEX_M4_0 (Suspended) 9= tmp int 4 0% 2DDDFFEC
= doublei(int *){} at debug_example.c:67 (x00002C84 » val_ptr int* Dx2000EFEC {4} Register RO
= main() at debug_example.c:44 0x00002C0A g
= _c_int00_noargs() at boot_cortex_m.c:121 000004504 (_c_j deoernek containf
; New scope — new variables
At debug_example.c 52 = O
is1 delay cycles(3eseees); -~
52 P4->0UT |= 8xe2; /{ high
is3 .4elay. cycles(3veeane); :
o REERET Values mean nothing — memory has not
55 // end while
5E . .
yet been assigned for these variables
loat doublef(float val){
float tmp;
tmp = val * 2;
e:; - return ‘tm|:;_ . . .
a7 ! ket Parameter is passed via a register
id doublei(int* val_ptr){
int tmp;
tmp = *val_ptr =
*val_ptr = tmp;
return;
‘f end doublei
W
jumps to the doublei function
& Console 2 ?xbﬂ=;|=‘avi=?'='ﬁ
Class_MSP_Project:CIO
[CORTEX_M4_@] s
Enter a new character: k
Updates Available x
Updates are available for your software.
Click to review and install updates,
Set up Reminder cptions
Writable Smart Insert 67:1:1253 o 515M of 840M m: T LE ¢t
EE 2905 26
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Step into or step over

Workspace_V10_EE1910 - Class_M5P_Project/debug_sample.c - Code Composer Studio

Declares and assigns memory

File Edit View Project Tools Run  Scrip Window Help . .
s Bwomaetmasa- o a-e e lOcations for variables QB EBE
# Debug 2 = & = 0 (x=Varables 33 €9 Expressions m? Registers E|| e 2 = 08
w e Class_MSP_Project [Code Composer Studio - Device Debugging] Mare Type Value Location
w o Texas Instruments XD5110 USB Debug Probe/CORTEX_M4_0 (Suspended) 9= tmp int 1084237584 0% 200DFFE4
= doublei(int *)(} at debug_example.c:69 0x00002C84A » val_ptr int* Ox2000FFEC {4} 0% 2000FFED
= main() at debug_example.c:44 (x00002C0A b
= _c_int00_noargs() at boot_cortex_m.c:121 0x00004504 (_c_int00_noargs does not contain fi A
< = L
[ debug_cxamplec 13 Pointer - arrow = o
2 delayv. cycles(3egeae8); -
52 - = ; /! high I
| JEE! Td:?:;"c,\fci’zgigaaaaaa}; . Va ue
] P4-30UT &= ~Bx82; /i low .
55 } // end while
e value pointed to o
3 e h b
5B} r:rgr:;; ne aS ga r age
59
c2 float doublef(fleat wal)
o Float daublef (float vel) ¢ One has the parameter
62 tmp = val = 2;
63
£4 return tmp;
/f end doublef
oid doublei(int* val_ptr){
int tmp;
tmp = *val _ptr * 2;
*val_ptr = tmp;
return;
/¢ end doublel
W
B Console i3 Q :Ea."_.‘,ﬂ=’-|="E'i=(J}'=E
s 1 el jumps to next executable command
[CORTEX_M4_8] s
Enter a new character: k
Updates Available x
Updates are available for your software,
Click to review and install updates.
Set up Reminder options
Writable Smart Insert 69:1:1296 Bl [ 519M of 840M m: TIET
EE 2905 27
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il B0

Step into or step over

Workspace_W10_EE1910 - Class_M5P_Project/drbug_example.c - Code Composer Studi

File Edit View Project Tools Ru Window Help

m 2. EEY S8

cripts

Executes the multiplication

Q iF| BB

15 Debug 2 = g = 8
w we Class_MSP_Project [Code Composer Studio - Device Debugging]
w o® Texas Instruments XDS110 USB Debug Probe/CORTEX_M4_0 (Suspended)
doublei(int *)() at debug_sxample.c:70 0:00002C92
main() at debug_example.c:d44 (x00002C0A
_c_int00_neoargs() at boot_cortex_m.c:121 000004504 (_c_int00_noargs does not contain fi

(x)=Variables 57 67 Expressions (il Registers

MName Type
()= trp int

» wval_ptr int™

< >

4| debug_example.c i

isa delay cycles(3eeeese);
P4->0UT |= exaz;

delay cycles(3eg888a);

n
a

/¢ high

wor

Value
8
0% 2000FFEC {4}

-»0UT &= ~ExB2; fi low
end while

(I

Y}

return 2;
Y} // end main

Change

E LT T T Y
T

@

float doublef(float val){
float tmp;
tmp = val # 2;

@ o

Y
« Ll R3S 0 om

return tmp;
{ end doublef

7 void doublei{int* wal ptr){
2 int tmp;

tmp = *=val_ptr * 2;
*yal_ptr = tmp;

return;
}// end dgublei

& cConsole 23

Class_MSP_Project:CI0
[CORTEX_M4_8] s
Enter a new character: k

jumps to next executable command

Writable Smart Insert T0:1:1321 on] 5230 of 840M @'

= O

B g et §
Location

0x2000FFE4
0x2000FFED

= O

xR #B-8-=0O

Updates Available x
Updates are available for your software.
Click to review and install updates.

Set up Reminder options
TLE ¢

28
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Step into or step over

Workspace V10_EE1910 - Class_MSP_Project/debug_ex~raple.c - Code Composer Studio .
Executes the assignment

File Edit View Project Tools Run  Scrig

O-EREinvnmz B d- RN

%5 Debug 52 = & = B  (0=Varables 2 & Expressions b} Registers
w we Class_MSP_Project [Code Composer Studio - Device Debugging] Mame Type Value
w f# Texas Instruments XD5110 USE Debug Probe/CORTEX_M4_0 (Suspended) 9= tmp int g
doublei(int *)() at debug_sxample.c:73 0x00002C92 » val_ptr int* Ox2D0DFFEC {8}

main() at debug_example.c:d4 (e 000D02C0A
_c_int00_noargs() at boot_cortex_m.c:121 (00004504 (_c_intD0_noargs does not contain fi

< >

4g] “debug_sxample.c 53

isa delay_cycles(eeeseal;
2 P4-30UT |= exe; /f high
fssa delay cycles(3eeessal;
54 P4-30UT &= ~2xe2; {f low
55 Y /7 end while
cE
57 return @; Ch
52} // end main ange
o

&2 float doublef(float wal){
61 float tmp;
g2 tmp = val * 2;

E return tmp;
65 }// end doublef

void doublei{int* val_ptr){
int tmp;
tmp = *val ptr * 2;
=yal_ptr = tmp;

return;
}// end doublel

B Conscle 3

Class_MSP_Project:CIO
[CORTEX_M4 8] s
Enter a new character: k

jumps to end of the function

1 L dammet et |

Q iF EE%
Blffes 3§ =0
Location
0x2000FFE4
Ox 2000FFED

S REE | ®B-8-= O

Updates Available X
Updates are available for your software.
Click to review and install updates.

| Set up Reminder opticns
TIET

EE 2905 29
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Step into or step over

File Edit View Project Tools Run  Scrig Window Help

N-EeDrrmsecBIENa-0oae-ee| assignment to do SN 31"

3y Debug i3 =] 8 = O (x-Variables 52 ©9 Expressions ™ Registers =] | et § = 8
w wx Class_MSP_Project [Code Composer Studio - Device Debugging] Mame Type Value Location
w uf,"?lexas I.nstruments XD5110 USB Debug Probe/CORTEX_M4_0 (Suspended) o4 a int 2 Ox2000FFES
E main() at debug_example.c:44 0x00002C0A 0 b int 8 O 2D00FFEC
= _c_intd0_neargs() at boot_cortex_m.c:121 0x 00004304 (_c_int00_noargs does not contain fi 9= C float 50 Ox2000FFFD
)= d unsigned char 107 'k O 2000FFFS
<
L *debug_sxample.c 52 ThIS haS actua“y Changed = 08
i canf (" %c”, &d): ”~

c = doublef(c);

doublei(&b);

e s 22 rort s bit 1 Highlights them all because they

P4-35EL8 &= ~BxB2; /{ configure pinS as an IO

SRR are different than the last screen

P4->DIR |= 8xB2;

P4-3>0UT &= ~8xB82; 1t to lo
/f Create sguareway . 5Hz
while(1}{
______ delay cycles\3eeeass);
P4->0UT |= Bx834; {{ high

P4->0UT &= ~8xald;
} // end while

return @;
g8} // end main

5

ca Flnat danhlafrFlnat walif

Bl Console 53

Class_MS5P_Project:CIO
[CORTEX_M4 8] s
Enter a new character: k

jumps to next executable command

Updates Available x
Updates are available for your software,
Click to review and install updates,

| Set up Reminder options
B[ 493M of 371M m: TLE :
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Open the Registers Tab

Scroll down and expand P4

Workspace W10_EE1910 - Class_MSP_Project/debug_example.c - Code Composer Studio

File Edit VYiew Project Tools Run  Scripts  Window Help

Hr-ER:E:iunmz >R Bl 8- L @R RR TR i Q B EB%
45 Debug 2 = § = O (0= \Variables 6 Expressions [} Registers 53 = | d-;ﬁb| it 8 = O
w & Class_MSP_Project [Code Composer Studio - Device Debugging] Name Value Description ~
w o Texas Instruments XD5110 USB Debug Probe/CORTEX_M4_0 (Suspended - HW Breakpoint) B pa
= =TI 2 S Ll e T 17 PAIV 0x0000 Port 4 Interrupt Vector Register [Memc
= _c_intD0_noargs() at boot_cortex_m.c:121 (x000044ES (_c_int00_noargs does not contain fi P4IN OxFF Port 4 Input [Memory Mapped]
P40UT x7C Port 4 Cutput [Memory Mapped]
P4DIR (000 Port 4 Direction [Memory Mapped]
PAREMN (000 Port 4 Resistor Enable [Memory Mapp ,
< > <€ - - I
[ *debug_sxampla.c &2 = 8
A
b=2%*a;
printf("%chn”, di;
d=d+1;
printf(“Enter 3 new character: ") I 1 h 1
s e Values in the Port 4 registers
© = doublef(c}; (arbitrar )
doublei(&b}; y
: Fort 4 bit 1
P4-3DIR |= ex82; /¢ output
F4-30UT &= ~@8x82; /¢ Default to low
/ Create squarewaye (@.SHz)
while(1){
______ delav cycles(3easass);
P4-30UT |= awal2; /i high
______ delay cycles(3eeeses); 5
PA_WMIIT &— ~BwvAad: TR r™
& Consale &3 :Exbﬂ=’_|="a'i=?'mﬁ
Class_MS5P_Project:CIO
[CORTEX_M4 8] s
Enter a new character: k
Updates Available x

Updates are available for your software.
Click to review and install updates.

Set up Reminder options
on 4 277M of 883M m: TIETT

EE 2905 31 © tj




Step into or step over

Workspace_V10_EE1910 - Class_MSP_Project/debuo_cxample.c - Code Compeser Studio

File Edit View Project Tools Run  Scefe  Window Help
- R:8:knE3 e @ E%E8- L R
#5 Debug 52 =] 2 =0

w wr Class_MSP_Project [Code Composer Studio - Device Debugging]
w o Texas Instruments XD5110 USB Debug Probe/CORTEX_M4_0 (Suspended)
= main(] at debug_example.c:45 0x00002F48
= _c_int00_noargs() at boot_cortex_m.c:121 (x000044E8 (_c_intD0_neargs does not contain fi

£ >
[ *debug_example.c &2

b=2*%*a;

prANEE("Ec\n”, d1;

d=d+1;

printf("Enter a new character: "};
canf(™ %c”, &d};

¢ = doublef(c);
doublei(&b);
// Hardware setup
/¢ mote: pin 5 is Port 4 bit 1
P4->DIR |= 8x82; {f output
P4->0UT &= ~Bx82; J/ Default to low
{f Create sguardpave (
while(1}{

// high

x)=Vanables ¥ Expressions

1117 PAREM

tiot Registers 3

Value

00000
OxFD
D 7C
D02
0x00

Q iFlEB%
Bl @it & = 8
Description 2

Port 4 Interrupt Vector Register [Memc
Port 4 Input [Memory Mapped]
Port 4 Qutput [Memory Mapped]

Port 4 Direction [Memory Mapped]

Port 4 Resistor Enable [Memary Mapp ,

>
= 8

~

\_is no longer an input

( Direction register changes (just bit 1)\

Input register changes because bit 1

J

1 /4 and whila

Bl Console 52

Class_MSP_Project:CIO
[CORTEX_M4_8] s
Enter a new character: k

jumps to next executable command

e f 2mofeeam |

% BiE MB-m-= 0O

Updates Available x

Updates are available for your software.
Click to review and install updates,

Set up Reminder options

E

EE 2905
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Step into or step over

Workspace_V10_EE1910 - Class_MSP_Project/debug_exa:uple.c - Code Composer Studio

Execute P4->0UT &= ~0x02

114 PAREN 0x00
< > < o -

[ *debug_example.c 22
d=d+1;

printf("Enter a _new character: "1;

File Edit View Project Tools Run  Scrip indow Help
H-HRIivn 82 BIEY 8- L RN QiElEB%
%&Debug = = 8 = B (%= Varables ¢4 Expressions | i1y Registers B3 = | (‘-‘v‘ﬁ’| 5 of Q:><h g = 8
w e Class_MSP_Project [Code Composer Studio - Device Debugging] Mame Value Description ~
w @ Texas Instruments XD5110 USB Debug Probe/CORTEX_M4_0 (Suspended)
f rail g i s e AT On0000 Part 4 Interrupt Vector Register [Meme
= _c_int00_noargs() at boot_cortex_m.c:121 0x0D00044E8 (_c_intD0_noargs does not contain fi 0xFD Port 4 Input [Memory Mapped]
oot PAOUT Dx7C Port 4 Qutput [Memory Mapped]
11§ PADIR 002 Port 4 Direction [Memory Mapped]

Port 4 Resistor Enable [Memary Mapp ,
o R i,
= 8

~

s scanf (" Bc”, &d);

¢ = doublef(c);

doublei(&b);

/i wardware setup

/f mote: pin 5 is Port 4 bit 1

P4->DIR |= @8xe2; {{ output
PA-»0UT &= ~BwB82; {{ Default to low

No change in output register — bit 1
was already a O (arbitrary)

/¢ Create sguarewgve (@.5Hz)

while(1){
...... delay cycles(3eeese8);
P4->0UT H high
...... delay cycl
P4-30UT &= ~2XP2; lo
} // end while
return @;
E_} {/ end main
B Console 37 jumps to next executable command

Class_MSP_Project:CIO
[CORTEX_M4_8] s
Enter a new character: k

‘While’ is not executable — it is a construct

1 P ammofeeam |

% BEE| MB--=18

Updates Available x
Updates are available for your software.
Click to review and install updates,

Set up Reminder options
e

EE 2905 33
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Workspace W10_EE1910 - Class_MSP_Project/debug_example.c - Code Composer Studio

For __delay_cycles must do something special

Right click on the next line -> select run to line

File Edit View Project Toocls Run  Scripts  Window Help
Hmi ik ® 3 RIEIEY S B/ EF-H B KOIR S Q B RE%
#5 Debug 32 8 = B (x-Variables €7 Expressions M} Registers 53 = | ck‘ﬁ| it 8 = 08
w e Class_MSP_Project [Code Composer Studio - Device Debugging] MName Value Description -
w o Texas Instruments XD5110 USB Debug Probe/CORTEX_M4_0 (Suspghded - HW Breakpoint) w 44 pg
f rvl g i s e Ed T 0 00000 Port 4 Interrupt Vector Register [Memc
= _c_intD0_noargs() at boot_cortex_m.c:121 0xD0004ES (_c_jitD0_noargs does not contain fi 0xFD Port 4 Input [Memory Mapped]
x7C Port 4 Cutput [Memory Mapped]
002 Port 4 Direction [Memary Mapped]
000 Port 4 Resistor Enable [Memory Mapp |,
. = ez . oo TN
[£] debug_example.c &% || setbufc = O
34 6
35 printf("Enter & new character: ");
scanf (™ Xc”, &d);
¢ = doublef(c};
doublei(&b};
etup
in 5 is Po
F2->DIR [= @x82;
P4->0UT &= ~@x@2;
/f Create
while(1}{
...... delay, cycles/ieasasal;
P4->0UT |= exfi2; /{4 high
(3888088);
return a;
f// end main
c2 Flaat davhlaf Flaat wallis A
B Consale 53 3 :Exbﬂ=?|="a'i=?':ﬁ
o 99 Pract 10 jumps to next executable command
[CORTEX_M4_e] s
Enter a new character: k
Updates Available x
Updates are available for your software,
Click to review and install updates.
Set up Reminder options
Writable Smart Insert 50:26:912 [on A 350M of 242M m: R

EE 2905
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Step into or step over

Workspace V10_EE1910 - Class_MSP_Project/debug_exariple.c - Code Compeser Studie

File Edit View Project Tools Run  Scrig indow Help Execute P4->OUT |= OXOZ

ird - By s3> iBIEYS- R Q g EB%
Ay Debug 2 =] 8 = B  (®=Varables ¢ Expressions (!} Registers 53 E|| @ﬁ'| et 8 = 0
w we Class_MSP_Project [Code Composer Studio - Device Debugging] Mame Yalue Description ~
v o Texas Instruments X05110 USB Debug Probe/CORTEX_M4_0 (Suspended) o

4 p4

= main(] at debug_example.c:31 CxD0002FEA
= _c_intD0_noargs() at boot_cortex_m.c:121 0x000044E8 (_c_intD0_noargs does not contain fi

P4V (O 0000 Port 4 Interrupt Vector Register [Meme

DxFF Port 4 Input [Memary Mapped]
Dx7E Port 4 Output [Memory Mapped]
O 02 Port 4 Direction [Memory Mapped]
0x00 Port 4 Resistor Enable [Memory Mapp
< > £ >
[ debug_example.c 2 e setbufic = B8

printf("Enter_a new character: "1;

-
scanf (" Xc™, &d);

c = doublef(c);

doublei(&b);

output register — bit 1 set to 1
input matches output

P4->DIR |= @x82;
P4-30UT &= ~Bx82;

// create sguare 8.5HZ
while(1){
delay cycles(3eeeassd);
P2-»0UT |= 8xez; /¢ high
1] ...delav cycles(3eeaeen);
P4->0UT &= ~#22; /f low
} // end while
return ;

{4 end main

}
float doublef(float val}{ v
Flaat +mn-

nwom

8

B Console 12 jumps to next executable command BB ME-0-- o

Class_MSP_Project:CIO
[CORTEX_M2_8] s
Enter a new character: k

Updates Available X

Updates are available for your software.
Click to review and install updates.

Set up Reminder options
Writable Smart Insert 51:1:932 et 365M of 842M '|f[|' N

EE 2905 35 © tj




For __delay_cycles must do something special

%= Right click on the next line -> select run to line

Workspace_V10_EE1910 - Class_MSP_Project/debug_example.c - Code Compose’ Studio

File Edit VYiew Project Tools Run  Scripts  Window Help
N i Qi E3 3 RBEE - LRI SR
15 Debug 32 = § =8

w W Class_MSP_Project [Code Composer Studio - Device Debugging]
w o Texas Instruments XD5110 USE Debug Probe/CORTEX_M4_0
= main(] at debug_example.c:32 0x00002F78
= _c_intD0_noargs() at boot_cortex_m.c:121 (x000044E8/(_c_intD0_noargs does not contain fi

uspended - HW Breakpoint)

£ >

[ debug_example.c 2 ' setbuf.c
= scanf (" Xc”, Ed);

c = doublef(c};

doublei(&b};

H 1
P4-:DIR |= 8x82; /i oyfput
P4->0UT &= ~8¥82; // pefault to low
/{ Create sguars (f.5Hz)
while{1}{
______ delay cyclfs(388a888];
P4->DUT |= P=82; /¢ high
______ delay cycles(3esesesl;
P4-30UT &= -~8u82; /4 low
T // end whiRe
return 2;
{ end main

g float doublef(float val)
9 float tmp;

5
5
5

tmn - wal = 2~

&l Consale 3

Class_M5P_Project:CIO
[CORTEX_M4_8] s

jumps to next executable command

Enter a new character: k

Writable Smart Insert

ML S sEFCER A Siu. Q gl RB%
(%)= Variables 69" Expressions i} Registers 53 = | Q§'| Ch et Q:><h 8 = O
Name Value Description ”

(0000 Port 4 Interrupt Vector Register [Memc
OxFF Port 4 Input [Memory Mapped]
0x7E Port 4 Output [Memery Mapped]
002 Port 4 Direction [Memory Mapped]
000 Port 4 Resistor Enable [Memary Mapp
- - e . e i
= O
~
v
S R #B-mf-= 0O
Updates Available X

Updates are available for your software,
Click to review and install updates,

Set up Reminder options
52:1:969 B0 R 4IMbofasam (LB

EE 2905
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EE 2905

Step into or step over

Workspace_V10_EE1910 - Class_M5P_Project/debur_example.c - Code Composer Studi

File Edit View Project Tools Run

Execute P4->0UT &= ~0x02

[CORTEX_M4 @] s
Enter a new character: k

Writable Smart Insert 43:1:831 [

Ju R Qi m3 R RIBIEYE- L R Q iEEE%
% Debug 32 = XPIESSIONS b1 REQISIETs o = | dﬁ’| ity 8 = 8
w we Class_MSP_Project [Code Composer Studio - Device Debugging] Mame Yalue Description A
w f# Texas Instruments XD5110 USB Debug Probe/CORTEX_M4_0 (Suspended) v My
= malinU 7 A S D T ) ) 0 PV 0x0000 Port 4 Interrupt Vecter Register [Memc
= _c_int00_neargs() at boot_cortex_m.c:121 0 D00044ES (_c_int00_noargs does not contain fi 18 pAIN 0xFD Port 4 Input [Memory Mapped]
i P4OUT 0x7C Port 4 Output [Memory Mapped]
151 PADIR 0x02 Port 4 Direction [Memery Mapped]
oot PAREM 000 Port 4 Resistor Enable [Memery Mapp ,
£ > £ o C - T S | >
[£] debug_example.c 32 g setbuf.c = 0
scanf(” ™, &d); ~
¢ = doublef(c};
doublei(&b);
{{ Har e setup 1 — b'
/) e i e port s bt 1 output register —bit 1 setto 0
P4->DIR |= @xe2; output
P4->0UT &= ~@x@82; f/ Default to low in ut matChes Out ut
/ Create squaremaye (@.5Hz) p p
while(1){
...... delay, cycles(30a9888);
P4-30UT |= exez2; {f high
v.cycles(3eesses);
F4->0UT &= ~Ex82; {¢ low
fN\end while
return 2;
{ end main
;E float doublef({float
53 float tmp; -
== tmn - wal % 2«
B Console 12 jumps to beginning of while(1) — infinite loop S P B 0= 0
Class_MSP_Project:CIO

Updates Available x

Updates are available for your software.
Click to review and install updates.

Set up Reminder options

e

0 [ dmmorem ([
37
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Step into or step over

Workspace_V10_EE1910 - Class_MSP_Project/debug_exariple.c - Code Composer Studio

File Edit View Project Tools Run Scripts~Window Help NOthIng happens

- ik @3 RIBIE S S - L R Q g RE%
15 Debug 32 B % § — rrre— Bl@|Irietd § = O
w W Class_MSP_Project [Code Composer Studio - Device Debugging] Name Value Description -
~ o Texas Instruments XD5110 USE Debug Probe/CORTEX_M4._0 (Suspended) o &4 g
— - oiol
f ) 71 G i ST S L i PAIV 00000 Port 4 Interrupt Vector Register [Memc
= _c_intD0_noargs() at boot_cortex_m.c:127 Ox0000M4ER (_c_intD0_noargs does not contain fi 8 pAIN 0xFD Port 4 Input [Memory Mapped]

e op4oUT 0x7C Port 4 Qutput [Memory Mapped]

1 P4DIR 0x02 Port 4 Direction [Memory Mapped]

118 PAREN 0x00 Port 4 Resistor Enable [Memory Mapp ,
£ > £ o T - T . j >
[ debug_example.c 2 ' setbuf.c = g

= scanf (" Xc”, Ed); A
c = doublef(c};
doublei(&b};
/ Hardware setup
te: pin 5 is Port 4 bit 1
P4-:DIR |= 8x82; output
P4->0UT &= ~8¥82; efault to low
/{ Create sguars (@.5Hz)
while(1}{
______ delay cycles(3g28888);
P4->0UT |= &xez; /{4 high
...... v..cycles(3easasa)l;
~2xe2; /i lowm
return 2;
end main
=2 float doublef(float
v

float tmp;

tmn - wal = 2~

&l Consale 3

Class_M5P_Project:CIO
[CORTEX_M2_8] s
Enter a new character: k

jumps to next executable command TR A=Al

Updates Available X
Updates are available for your software,
Click to review and install updates,

Set up Reminder options
Writable Smart Insert 49:1:850 M A11M of 242M m: E—
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Additional Things we can do in the debugger



Instead of single stepping

Right click on a line and select run_to

Workspace V10_EE1 lass_M5P_Project/debu ample.c - Code Composer Studio

File Edit View Project Tools Run  Scripts Window Help

il B0 m3 3 REEY 8- L iR RIGRIT I Vi Q Bl RBB%
#5 Debug 32 = & = B | (0=Variables 5 &7 Expressions ML Registers E|| Ffefwn § = 8
w e Class_MSP_Project [Code Composer Studio - Device Debugging] Name Type Value Location

w i Texas Instruments XDS110 USE Debug Probe/CORTEX_M4_D (Suspended - HW Breakpoint)

— )= a int 2 0x2000FFES
= main() at debug_example.c:33 (x00002F14 - b int 1 0% 20D0FFEC
= _c_intD0_noargs() at boot_cortex_m.c:121 0x000044E8 (_c_intD0_noargs does not contain fi - ¢ float 15 0% 2000FFFD
()= d unsigned char 1158 O 2000FFF4
< >
[£] debug_example.c 21 e setbuf.c = B8
17 -

2 int main{veoid){
setbuf (stdout, MULLT; // added to force printing te flush during debug

int a;
int b;
float «;

_ | Executes all the commands up-to but
= not including the line selected

3
d s';

b=2%a;

printf("%c\n",.d);

)
d=d+1;

5 printf("Enter a new character: "1,
scanf(” c”, &d);

g ¢ = doublef(c);

doublei(&b};

W
B Consale &% ?xbﬂf_l:"avﬁvzﬁ
Class_MS5P_Project:CIO
[CORTEX_M4_@] s

Updates Available x

Updates are available for your software.
Click to review and install updates.

Set up Reminder options
ol 281M of 851M m: TLETT
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Workspace_V10_EE1910 - Class_M5P_Project/debug_example.c - Code Composer Studio

<

File Edit View Project Tools
3 i =R
% Debug 32

w we Class_MSP_Project [Code Composer Studio - Device Debugging]

~ o Texas Instruments XD5110 USB Debug Probe/CORTEX_M4_0 (Suspended - HW Breakpoint]
= main() at debug_example.c:18 0x00002EE4

= _c_intD0_noargs() at boot_cortex_m.c:121 0x000044E8 (_c_intD0_noargs does not co

Instead of single stepping

Right click on the blue area next to a line and
select toggle breakpoint

Run  Scripts  Window Help

ERe.p:BH: S @8- L R

Then hit run

g VIR

e everted ¢ |

(=0 yoknown Llemer moap prevented reg

Right click on the blue area next to a line and select
toggle breakpoint — to turn it off again

l.e] debug_example.c % i setbuf.c

7
¢ fint main{void){ ”
setbuf(stdout, NULL); ___// added to force printing to flush during debug
int a;
int b;
float c;
char d;
e L Executes all the commands up-to but not
d="s";
. . . . . =
including the line with the breakpoint
printf("#cint, dl;
d=d=+1; -
Breakpoint bubble
]
& Console 33 -Ex."_‘,u'f"r|=‘E':=?':'E
Class_M5P_Project
CORTEX_M4_@: GEL output: Memory Map Initialization cComplete
CORTEX_M4_8: GEL output: Halting Watchdog Timer
CORTEX_M4_2: WARNING : On MSP432P481R hitting a breakpeint cannot be detected by the debugger when the device is in low powsr mode.
Click the pause button during debug te check if the device is held at the breakpoint.
Updates Available x
Updates are available for your software.
Click to review and install updates.
Set up Reminder options
518M of 831M H_IT TLE

EE 2905
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#include "msps32.h"
#include «<stdic.h>

int main({woid){

goded To

int a;
char d;

while({1}{
printf("\nEnter. a._ new character: "1;
scanf(” o™, &d);

switch(d){
case 'a':
case 'b':
8 = 5;
break;

setbuf(stdout, MULL); /! added o for

ce printing te flush during debug

case 'c': 4
g=7;
break;
case 'd':
a = 3;
break;
default:
a=2;
break;

¥/ end switch
printf(™a is: %iwn", al;

}/¢ end while

return @;
T /f end main

42

Would like to stop
when a c is entered
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EE 2905

Instead of single stepping

Right click on the blue area next to a line and
select toggle breakpoint (a =7)

Workspace_V10_EE1910 - Class_MSP_Project/debug_example_bp.c - Code Composer 5tu

File Edit View Project Tools
il ‘B2

Run  Scripts  Window Help

e BIiEY @~
%5 Debug 32 =

w e Class_MSP_Project [Code Composer Studio - Device Debugging] Th e n h It ru n

v o Texas Instruments XDS110 USE Debug Probe/CORTEX_M4_0 (Suspended - HW Breakpoirt e —
= main() at debug_example_bp.c:32 0x00003764 . o

= _c_int00_noargs() at boot_cortex_m.c:121 (x00004468 (_c_int00_noargs does no

Une LUUUFFFU |

ol oo CoonnnErE

Right click on the blue area next to a line and select
< toggle breakpoint — to turn it off again

debug_example_bp.c &2 | setbuf.c

scanf (™ #c”, &di;

switch(d){
case "a':
case "b':
a=5;
break;
case "c':
a=7;
break;

= Executes until the breakpoint is
- encountered — then stops in debug mode

default:
a=a;
break;

IN end switch
prixtf(”a_ is: %*iwn", al:

}/¢ end wh\le

return 2;
{{ end main

Breakpoint bubble ’

Enter a new character: ¢

& Console 2 -Eaet‘,ﬁ"—|="E':=?':'E|
Class_MS5P_Project:CIO
Enter a new character: a ~
g is: 5
Enter a new character: t
a is: @

Updates Available x

Runs through the loop fora and t

Updates are available for your software.

Click to review and install updates.

L

Encounters the breakpoint for c

Set up Reminder options
L
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