Hi all welcome to a next practical session of an embedded software testing.
(Refer Slide Time: 00:09)
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And today will go through a session about code warrior.
(Refer Slide Time: 00:22)
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Exercise 4

+ Target based testing demaonstration
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Intro creating a project and debug because we know in interesting we need to execute the
embedded software not to target using equipment called IDE. So we have intranet development
informant so is basically used for connecting the embedded target with help of the target base
connectors such has étageére are any debug reports medium excreta. Then we have an actual
target and we have the complier go to the code warrior code IDE code warrior basically IDE and

we take understand how we can used the debug.
So basically with help of that we can see of the break points are starts the view memory and

monitor the variables how to watch the memory modify. So like these are several aspects of that



we could study that in a couple of sessions today will try to go through a video of code warrior
basically we have code warrior connect with the micro controller the most of this frees scale

mailed control used they were.
A code warrior imposed the specially in there initial service of HCO8, Hc12 serious process these

are popular process since almost couple of debugs are the using on the automotive industrial and
such micro control applications so let us stately understand and how to create the project with an
example of demonstration does not to the debug the code does not to set break point and the how

to watch the memory.
So this was the exercise with try to understand and we continue the exercise in the next session

okay so basically we HD circle one of the embedded expert video, call processor expert

software,
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So this serious will referring to understand so in terms of all session okay, this YouTube video
form of processor expert software serious will specify to go through and the feature fiction will
try to understand to works. So this is called has a connate curser sagest with the help of that we
will try to understand of the code warrior tool. Okay so we will begin with the example project
work space this is are window you can see the code warrior project first space wherever are the

components category project listed here.
And in terms of managing the projects the build setting debugging the all that you can because

you will console were debugging output will be provided. So we will take to open the example

project. So you click the input project and there is an input project in some of the reregister is to



we have to import winder we can goes to the group to the example project here we have one try

to see project.
We have method to go through that and we will select that use it. You can see the project got

selected the left hand side were at list the file names with the different folders.
(Refer Slide Time: 05:18

So we have trying to build the project what is saying? The processor expert is the project file to
open the free file is the project processor expert the project file. We can see several options
coming up in terms of congregation like flash, memory and the components what to want to use
in the project. So you can see these are the basically the registers part of the processor you can
see that internal maculated clocks and all that and all that these are basically components of the

cross what this processor expert this.
Which have library to components those ask is to select the CPU external, internal clock and all

stock. So privet of that we can choose these options and build the perfect. Okay these are some
of the categories that components library that is build in the processor expert of the code warrior
were he can steel about support information CPU external value CPU internal service for else

logical to the drivers.
If the board adds the connections try to see as driver then we add operating system and small

carnal or then we held the software, software application configuration. So we can see closely
refuse there is one wires selected has MC, X slide other component we can select with the

multiple task what to want to have it.
So there are several task and communize wire components so we are just tried to understand how

to the Ul walks. So what components are used in the OS that is building us part of the processor



except, so this as several methods which in the components you want can congugarate it is one

library it is being selected here.
In this for that library TSSI you can see the library having the difference complex components of

the library can be selected or deselected used so basically with the help of that project is built

okay.
(Refer Slide Time: 08:58
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So you can see logical device, dimensional in terms of communication, converter, many drivers

are there multiple presale of use like timer what should have timer ,so basically this video is for
building project similarly we can use it for testing in terms of what is used after loading this

project are at the use for development see.
What configuration it is using what is a behavior something like what Doc we have source we

can remove if you do not want that component so what processor except does is generates the
code for this and builds the project you can click on the generate button and generate the whole

project okay. We will try to study another project.
(Refer Slide Time: 10:00)



Exercise 4

+ Target based testing demonstration:

- Create project as per the example demonstrated in
below link.

- Learn how to debug the code

~ Learn how to set breakpoint and monitor the variables
- Learn how to watch memary

- Go through the linker generated map file for analysis
CodeWarrior Intro Create a Project and

_ Debug Watch in HD (HD).mp4
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Similarly created in a code warrior
(Refer Slide Time: 10:06)
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This is the more simpler one built it study this what it does okay, today in terms of code warrior
development studio alert works this video showed the hell this work space we can select it in

terms of lab example path so you can create a directory name it and you can store projects in a

folder called works.

So workspace will have one more projects will be available but better have a separate workspace
for each project so if there are complicated projects having multiple files and all that is
attainability one workspace under any part we can multiple projects, similarly you can built test

project having instrumented code, or the unit which you are interested to feed more values

concur at the code.



And test it what is the behavior of that we can build in project this way. To the code warrior

studio irritating setup this is a first page basic thing.
(Refer Slide Time: 11:34)
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Is called the perspective it is a set of development projects settings you can see you can use this
come strain create a new project so we can click that, new project result and you can name the E
project here remake a control that is being specified here you can called it as a lab one, can press

next and you can choose what sort of a word.
We have process of a like a C you just V1 called V1 V2 V3 so one of it is process we can

selected that whole V1 used being is a family of all the code for persons for another one, this
skill so there are is a processor called MCR 51 CNR 28 that is being a selected and what could of
that a connection that we have with the N target from this ID we can selected, there are different
options like USB based PDM debugger or a serial code or a TCP or any data as etc. Is a P&E

USB PDM multiple is used here?
You can have also open source PDM which is already available on the evaluation code many

files you want to add we can add it here.
(Refer Slide Time: 13:26)
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So code file builds options you can particular what certain of grade you want to have, C++

support, you want to enable closer macro which helps the code form any skilled on process
something like that use to this code warrior so service port is selecting here any input output, in
terms of inter statement you want to have a account, so long any float point support we need any

optimization or debug etc.
All this options part of the built to inters elects that the embrace of the program after program is

creating build okay, next then we have rapid applications development and in terms of building
the entire workspace from the project we can select either device insulation ID is using was
expert what are assign earlier in terms of conferring the values of the registers devices and all
that whether if you can ask processor expert visualize or you use can initialize or one of the you

influence.
So here it is not use the proper export it is no this is used option, now you should have one

project example you can see a different folders that clear that in terms of projects things library,
files sources so we can see that we C++ on the right side to side so you can just go head and
select the project window at the method you can build the project with built all so it is going to

built the entire and BBR builder.
(Refer Slide Time: 15:43)
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We can use then you are going to have a creator configuration now you want able the project

after you are built.
(Refer Slide Time: 15:51)
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A company here with this window you can have the debug configuration. There is an example

code word is downloaded used to have that is way, is has been chosen.
(Refer Slide Time: 16:17)
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So basically the program what we are built is trying to that flashed on to the code we can see that
1 format this a concentrated on that built we have written same thing can we flash on to the target

code.
(Refer Slide Time: 16:36)
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And clearly we can go for the debug option it will automatically open the debug prospective here

we can see that.
(Refer Slide Time: 16:51)
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Now it is a downloading order the target, it turning into the flash executes the debug it showing

the window after it is loaded.
(Refer Slide Time: 17:05)
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And here we can see the debug, operations what are the things that we have her we see the file

which file is been currently program or currently being a executed instead a consoling the input
output this is dis assembly of that main file what is resource, so the executable code you can see

just simple code main interrupts.
And a loop some recent process we are getting. Then this why because it has I wash bug circuitry

and words are should be again and again certified so that no result is going to happen so any in

their software you know that we should be call in while 1 and a for 1 loop for while 1, while 1 is



referred so for this example which we see for loop so this is the project and we can see, we can

get the resume of can you can use.
(Refer Slide Time: 18:16)
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Now the program is running on the board you can pause it, it will show It will show where it is

stop and where it is running and the sort were the project till the executed so it is continues
running around the for loop, you can resume it we can stop for terminate the project execution
we can disconnect the target which is connected to this IDE the debug and normal, what happens
need to disconnected because are flashed and the earlier option said that resume or execute. So

though you are disconnected actually flash.
The program and asking it to run dependent running of the target but the PDM of the target that

has been connected will not have any debug option so, so here we have PDM debugger module
and actual target is here, so what we trying to do here it is I did try to load the example program
flash out to the flash circuit of the target mode and we said let it run disconnect the, target still

the target.
(Refer Slide Time: 20:30)
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Similarly we can connect backend start executing it, so now we can see the source code C, C++

review this display if you want we can add code for example let see this is a code getting added
the variable counter is added here, and for loop the this a counter getting implemented in a for
loop, so you save it as a control S then since you change the source it will be first source it will
be rebuilt so you have the debug connection set up then you can source to the debugger can I

said set up then make debugger.
I mean a getting art the when debugger and the target this is the progress it shows as it was

showing an idea for a new code. We see here a new code getting displayed here and the resource
similar the same shown here and, you can see that table that showing this let us progress the

okay.
(Refer Slide Time: 21:52)
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Now shows the different act trays difference of what has been called first second and what has
been called trace it is showing so you can see that used regulate that start, have that is have
before remaining is getting called the basic start has been used stand the assembly had used start

up resolve the assemble.
(Refer Slide Time: 22:18)
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All that the basic quality of processor declaration allocation buffered flash all that instructions

part of the start of any before many actually Getting call are executed, you can that is a main has

come.
(Refer Slide Time: 22:40)
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Is a execution of this there is a counter you can see which I have used call a global variable

similarly using this display this will be are the continuously in demanding is every cycle so the



what we like a value that got operated and also using the memory rare the countries playing on

the target, we can again this project see.
(Refer Slide Time: 23:15)
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You can see the connect or rejecting updated or intermitted We can also see by showing the

cursor on the particular variable of the content we can also that declaration as well can see the
values of there what is ratio it is so we can see the values of the variables to the debugging, so
now we can try to said break, fonts and try to see what is going on recycle we have to look like
here user where plain were we can click and see that like what is being label and of the stop at

the break point.
We can see every run is blinked here and is going to stop at the break point, you can see every

run has been clicked here, and it is going to stop, because we have set the break point, every
time, the breakpoint is enabled and you can see the counter, it is getting incremented right, so if

you remove the breakpoint, by double clicking and run it.
(Refer Slide Time: 24:23)
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And you can go the breakpoint button, and you can disable it, with this option.
(Refer Slide Time: 24:29)
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And run , it will run a free execution, and while doing the execution ,you can modify the value,

or the location what we have seen, it will be useful for testing, however the behavior of the
program ,to ensure that different aspects, of the project variables, how it is getting used, that is
what the example shows, you can have a break point at different places, likewise, some of the

embedded systems ,will allow, 3 hardware breakpoint, and unlimited software.
(Refer Slide Time: 25:10)
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The hardware breakpoint means ,the breakpoints that are getting, loaded, for the target directly,

the actual target memory, and which is executed to the memory of the RAM, so you see that
value, being changed, from something to 0, so that a new variable, value is being loaded,0 is

being loaded.
(Refer Slide Time: 25:40)
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So you can create a watch point, you can click it.
(Refer Slide Time: 25:49)




And the counter will want to have a watch, and the breakpoint is enabled here.
(Refer Slide Time: 25:54)
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And the properties, condition for the watch point.
(Refer Slide Time: 26:01)
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The counter, when it reaches and we should be able to stop and see the watch point.
(Refer Slide Time: 26:10)
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It is 0 now, so we will be able to resume it, and the moment is going, so the value of m and it has

hit, and execute continuously, it will be incremented continuously, and it stops at 10, we can take

it out again and try.
(Refer Slide Time: 27:05)
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Now you can see the value is getting updated, so this is what the debugging aspects of the code

warrior one of the popular debugging that is used in the industry, okay.
(Refer Slide Time: 27:36)
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+ Target based testing demonstration:

- Create project as per the example demonstrated in
e below link.
- - Learn how to debug the code
- Learn how to set breakpaint and monitorthe variables
- Learn how to watch memory
— Go through the linker generated map file for analysis
CodeWarrior Intro Create a Project and

Debug Watch in HD (HD).mp4
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So in the next session, we will try and watch, the next type of code warrior debugging, for

different settings, okay so in the next video, we will try to understand, other type of project

creation.
(Refer Slide Time: 27:55)
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And here same code warrior, has a different version, is being implied to create new project.
(Refer Slide Time: 28:05
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And here you can se the different options like, create a new project, we can load project, load
previous project ,run getting started tutorials are also there, with examples, okay s we will try to
create a new project, click on that new project. , here you can see this code warrior supporting,
this process memory like these are controllers, we can choose, it will give basic information

about that processor in this.
(Refer Slide Time: 28:45)
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And the connections that are used, so we can have multiple connections for this processors, one

of the HCO8 we will try to, select we can see in the window, so the code that got selected.
(Refer Slide Time: 29:10
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So we can have connections.
(Refer Slide Time: 29:17)
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And chip simulation, where simulation is done without the target connection.

(Refer Slide Time: 29:20
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Then end of the process if you select, then we can have languages ,what you want to have, like
this project, to be created like in C, C++, assembly or relocate the assembly platform , so C is

being selected here, the project name, it usually make the project under disk ,we select the folder.
(Refer Slide Time: 29:55)
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Now if you want to use, the assembly is used for the entire project, this example assembly

project, will also have an assembly code.
(Refer Slide Time: 30:30

- s

Mirocontroliers Hew Propec

Wizard Map
Plaase choous e oel of language: o be Progsct name
supparted laly Tiou can maks milips B
et mip
Devace ard Conrecion wiathers

Locahon
Progeet Paiamators W hbockie svently

A Adidional File

D \Documantos\Dmega’pang' Progscf

Sel,
Precaac Eapast 2 W

L

& ergiedle assembleonly ropci wll

be crealed No inkirg o seiocaons
wall b partormed

This will also have an assembly code, so you may need to test it, so in order to do that, when all
the assembly code has been organized, into the project, so there is some led project that has been

crated here.
(Refer Slide Time: 30:39)
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So any files, you want to add, you can add it, in that folder, so any rapid application development

option you want, or initially you want to have your own, or you want to select the project

explorer you want to select.
(Refer Slide Time: 31:02)
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And for assembly that option is not there.
(Refer Slide Time: 31:04)
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So none is selected here, so now the project is being created, we can see here, the source

main.asm, project libraries and al | is being displayed here, so this is the debugger window.
(Refer Slide Time: 31:26
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And on the left hand side, there are different debug options available, so when you click on that

main. Assembly, there is an assembly that is displayed.
(Refer Slide Time: 31:38)
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So it includes the 2 libraries, .inc, these are under process specific library.
(Refer Slide Time: 31:51)

And you can see that, and try to see the entire micro controlled memory map.
(Refer Slide Time: 32:05)



Interpreters
(Refer Slide Time: 32:07

And all that are defined here in this library. We can use any of these variables of sub advantage.
(Refer Slide Time: 32:14)



Going to be used
(Refer Slide Time: 32:37

Okay.
(Refer Slide Time: 32:41)



So main.O we can see, main.O being used.
(Refer Slide Time: 32:54)

And main.O includes other library included as usual we have in a C similar to that.
(Refer Slide Time: 33:05)



Okay, you can see the assembly and disassembly on the conserved you can see the actual source
and you can see that CPU cycles how much is being used for pointer, accumulator, strategy
status of the particular micro printer in described a indicate serial memory that is being used
which memory address 16bit that specific memory addresses with that MSB first and LSB last

being displayed here.
And, we can have a continuation of that single step you want to have, you can have step out, step

in, Ault and final execution of the target we can do. We can do the reset here single step we can
do, we can see step by step lines have been executed. We can set the brake point modify any of
these while use or any testing that you want to have and done it for assembly project to be used

in the code warier.
We can see the break points if you want to set for a particular line we can set it and watch the

accumulator what when it is coming especially this assembly debugging it is still when you want
to have a boot software ended testing related things were different registers want to verify, with

the right click option you can set the break point at watch window you can see that run try cursor
(Refer Slide Time: 35:05)
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We can have that with that value modified and see behavior of the CPPU what is going to

describe, load, store, select, and start of the instructions will be there and, start a pointer

reference that is loaded in the memory.
So let us try to understand next type of a project how that is being debugged and used to k20

family project is being the cursor family is being used particularly km, k20 bits and 20 bit, so it

is depends on the development byte whatever you have that particular cursor in usually selected.
(Refer Slide Time: 36:04
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We can see the several options like we assign last time.
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M2ODNGS
MI0DNL2E
MKXDK32
ME20D64
MI20DX128
n:or‘-ii'}o MHz) Famil
 EEEICIES = heo B
The PADSP multiline Kinetis law connection is being used.

(Refer Slide Time: 36:22)
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Conneclions

B4

Choose the commecton to use for this proyect

@ New System

Connachon to be uted

¢ |PAE USE MuliLink Unevarcal [FX] / USE WultiLink

PAE Cyclone MAX USE
PA&E Cyclone MAX Eehernel
PAE Cyclors MAT Seral
PA&E Tracelink USE

P&E Tiacelink Ethemet
Dpen Sowrce [TAG

Segger J-Link / - Trace / SW0 (SWD based

Chocse sn Exatang Sysbern -

- SEEIEIC T BN G Y
If you want to use the onward data audios open source we can use here it is being used, so you

can select any of these languages.
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Rapid Application Development

Proceisor Expert, Dence Inthalzatun

Rapid Application Development
@ Mone
Dedice Intialzation

Processor Expe]

3@ A ]

A IS
Here in this project device initialization being used for add in a file to a project you can search

=

and describe option.
(Refer Slide Time: 37:15)
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You want to copy the plus three project any use option you can do create main.C, this

environment being a created here if you target CPU project K20.
(Refer Slide Time: 37:52)
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Add Files

L
Select files to add to the peoject

—

Add Files to Project )

&

¥ Logy Tles mic project

¢ Create main.c/main.m file

v lalelmlale e s ]

Sources we can see this may couple of 3 files feeder is the insulation code generate automatically

Main. C we need .C you generate by tool itself so you should not modify this basically Main.C.
(Refer Slide Time: 38:21)
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These libraries yesterday were used have this is simple counter.
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Similarly what we have seen scenario being used here.
(Refer Slide Time: 38:38)
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Proyect_ Headen
Preject_Settings
Sources
o mang

g MCUnitc
£ MCUnith
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B MCUindh L mang Ty
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€ Components Linary 4 . —
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Agorthms & programming tool [1 components]
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A IEN
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It can built a with this amour option dropped down internal flash model in order to RAM.
(Refer Slide Time: 38:48
CodeWarrior Development Studia
:Surch Project Run MQXTools PEMicro Processor Expert  Window  Help
(H-B-® @S~d-@ K-8 $-0-Q~- @9~ (QE]
[ 12 = /&) Component nspector | 1 MK20DKIZ8 INTERNAL FLASH Ma | Target CPU |
s v zmlci\inn_wrznw_w

% Generste Code | Select CPU

g_C

Sl

A E

You know the difference flash is different misterger RAM is a one that is going power up we
said this sectionally RAM here and the debug here it is option code warrior connect or download

selected the option and debugged.
(Refer Slide Time: 39:18)
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It will switch to the debugged perspective here C multiple windows what we seen easier in terms

of the traces and source.
(Refer Slide Time: 39:38)
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et Doramload)

Hame Valys Locaticn Ne saarch
Sart o searchi
B INTERHAL RAM\CNBaichon
r —
PIE CORRECHOn Adsitant .

A et occured whilk connecting 16 the witerface hasdwars o birgel speced = the
Launch Configuratson Dulog. For thes liunch, you may reiry! re-specity the connection
awith e fellewng parsmatern

UAE Wulnlink - USE Pomt 5
1 he Devsce Avlabin) w | Radrarh
Retey | | Abort

BOM Communscation Speed
BOM Dabug Shidt Freg : B0M_SPEED = {0 ¢ Mukdak & | D0MEz | Mulsink FXs 23000z | OUTAG » D25z =

Deley sfter Rt and bdore communsgating to terget foe 0 mllieconds (decimal

So the target that is being plugged in here, it is right to start here we say break point we cut the

counter the break point used here ,is being run of.
(Refer Slide Time: 40:09)
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1.5'Dehug ! = 0|09 Variables
@ﬁ B DS PR m=| %
4 [t | K20Bareboatd MK20DX128 INTERMAL_RAM_OSITAG [CodeWarriar Download) Name
4 §® ARM Processors, K20Bareboard. afx (Suspended)
4 5@ Thread [ID: 0] (Suspended: Breakpoint hit.)
= 2 main() main.c:22 O fffel 00
= 1 _thumb_startup() startup.c:185 td fife312
o ClUsers\iaingalloway\workspace\K20Bareboard\ MK20DX128_INTERNAL RAM\K20Bareboa

mwp

o w &

D= count

loilalelmlalEir]w]

point the project has stopped here control value you can seat here again you RAM 8 here seated

at control value because control C is getting call by code warrior is the code warrior control

version that is being used.

Okay this how we can use debugger loading the project we using project adding the files cutting

the break point making the changes into the counter of the variables, watched in the memory

likewise we can have it.

And we can skill it out for a complex project this way okay, we will continue in the next session

we touch up more.
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There are stepping commands like step in, step up. Step return of the option you can is a break
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Exercises and till then see you, thank you bye, and bye.




