Hi all welcome to the next session of embedded software testing.
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In practical demonstration today we will study on the other tool called & for C/C++ this is used
for statically analysis purpose so we will try to go through sample code how to configure the
project and using the understand the process and we will try to select some of the metrics on the

analysis the and finally we will read generate the report and how you can see the report, so we

i Bl i

can statical analysis example with understand for C/C purpose.

Okay we will try to evoke the tool so the tool be mist rolled something like this understand and.
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This tool is statical analysis from tool verse starting so you can also get a evaluation version of

this practicing and this can be downloaded okay, we know that what are the things that we do in



a statical analysis like we know the difference between dynamic and the statical analysis what we

do is we will do a testing of a embedded software when the software is arounding of the target.
Where as in the static testing static analysis testing we do not run the embers of the testing

interest basically what we do is offline or statically we try to run the various source are the
various source aspects of the embedded software so one of the important that we need to be

drawing about the statical analysis that.
(Refer Slide Time: 02:28)
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We know that, so no need of target exclusion need the inputs whereas on the test strategy which
basically requires manual input in the sense basically inputs could be source code for such cases
officeionar we need then we need a dollar design document or requirement document website
and the stagergy what is that test scenario what we have told so wherever we need that stactical

analysis the type of testing that we required for example.
This is have control coupling, data coupling type so this is one of the statical analysis aspects of

a verification methodology we will see the flow graph of the embedded software with the help of
the control coupling were the focus try getting generated, whose is calling home and whether red
code is a etc with that I have help of the control flow, we do the control coupling so that we

verifies with that the other ways.
Interface between various variables between additional functions we need use the metric called

data coupling okay, so we have understand foe C++ it is from STI tools we can get more
information about the STI page is called SA tech or SA tools which are common it is try to look

into the website so at more information and get SA tools .com
Okay this is connecting before we understand here we have a couple of window this is standard

windows we know items.
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Selecting the new file or creating a new file creating a project understands the discuses so

understand C++ what is basically it is a project that of the source software source we configure

and it will have such we that it will try to understand the source and generate the report.
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Similarly we have edit search project, project has conquering the various a type of matrix we

want here and we had more files analyze and change the files on the and check for any updates
of the files source files we can do this we can generate the reports with this and matrix summary
the entire project can file this is expert can we export to a such as c files and HTML complete

report is available in appropriate with this.



We can run threw command also and we can add pulse script and the additional thing and any
user tools that configuration and all that it is a part of the HTML it is a software configuration

can use this option.
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Of course this standard option available and have what file what we had that we are going to

use will go through this and we select the few sample okay.
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So try to open up, file for test name of the project uses do we see, and this is sample for create
called main. C and as soon as the, it is a array to the project of this so on it stands it sequence
plus and declaring all the details and I required in these thing fine that objects are so based on the
then there we see several hosts in the content will generate the various items such as with define

the path were is define the global.



That are we used the functions global functions there is a delay functions is a main function and
nothing added different number of sequencing and total mater of this file shown we can see
count line 1 count line 4 comment prompt in active on executable, executable line and a

commenter line and etc all these lines based on the matrix you chosen this is going to show.
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Similarly we have different type of option since here with the C++ process global objects whose

is calling all is options as we saying so we on choosing this project they have selected this file
probably we trying to reconfigured, what we do is I will, so we have this path we will to create it
impossible, so it go to current project so current project it will close it creates a list of test we

have a source, sample source for this class, same pass way was to generate.
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Okay now as soon as your created the project which is showing, the project configuration how
this project is static analyzes understand for six phrases tool can be configured, in this source we
have to tell that, so they should prick like the source sample C code we have, to see that , so in

the C file created for example.
(Refer Slide Time: 10:21)

{;__,| Fi e Parrt s Ve ap
=T

Drgwioe | int i;

vo]at11e unsigned char * ModeRegisterl;
volatile unsigned char * outputRegisterl;
volatile unsigned char * Modeﬁegwsterz
volatile unsigned char * OutputRegisterZ;

£n1at11e unsigned char * Moderegisterd;
volatile unsigned char * outputRegister3;

MudeREglsterl = OxB7AQS008; // PF GPIO mode reg1ster address in Hex
outputReg1sterl = DxBFnOSODD // PF GPID output register address in Hex
MndeReg1ster2 = OxB7A03008; ff PD GPIO mode reg1ster address in Hex
outputRegister? = DxB7A03000; // PD GPIO output register address in Hex

ModeRegister3 = 0xB7A04008; // PE GPIO mode register address in Hex
QutputRegisterd = OxB7A04000; // PE GPID output register address in Hex

*Moderegisterl =0x00FF; // configure Port Fbit 0 as outuput
*ModeRegister? =0x00FF; // configure Port b bit 0 as outuput

*ModeRegister3 =0x00FF; // Configure Port E bit 0 as output
?hi]e (1)

*outputRegisterl = 0x003F; // display 0
"OutputRegister2 = 0x0000; // display 0

"gutputRegisterd = 0x0007; f/ all the three LEDs OFF

ARSI

If some software are simple example, which has a main, which has some declaration such as into
I that I volatile some registers basically some tangle GPIO tangle project which uses symptoms
of outputting value, in a segment seven segment attached of the display you should see the three
of display zero, initially the basically to start with you know any embed software will while one

blow, this is any live of the software.
And you can see there are different functionalities of this, so let us not bother about what it does,

so different sort of a live, so structure we have a extra function call.
(Refer Slide Time: 11:14)
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"outputRegisterl = Ox003F; // display &
"outputRegister2 = Ox0008; // display &
toutputRegisterd = 0x0000; //green, Yellow, & Red LEDs ON Ly
for (i=0; 1<1000000; i++); //Delay
*toutputRegisterl = 0x0027; // dis9
"outputRegister2 = Ox0008; // dis9
ToutputRegisterd = 0x0000; //green, vellow, & Red LEDs ON
for (i=0; 1<l000000; i++); //Delay
}
return 0;
}
Delay()
Eor (1=0; 1<1000000; i++)
Wothing (), //oelay
return 0;
}
Hothing ()
{
return 0;

| BERGDCIEEEE

So other mention set etcetera, so there are derive function what it does is, it will display zero,

one, two, three continuously, so that is the function within the while one go, it is continuously
going, it is going to call different function which is delay you have to say for I is equal to for
zero to some one lakh is going to run the processor clock is honors that much delay it goes to
happen typically they use this, this is calculated often this function is called nothing, nothing just

as a nothing it can return.
Or the term will have zero instead it is not doing anything okay, so we will save this having a

(Refer Slide Time: 12:22)
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"outputRegisterl = Ox0Q0F
"outputRegisterd = (x0008
TOUTpUTRegisTerd = 0x0003;

for (i=0; 1<1000000; f++);

"outputRegisterl = 0x0026;
"outputRegisterz = 0x0008;

/1 display 3
/f display 3
//Green LED ON

/foelay

/i display 4
J display 4

=i E

"outputRegisterl = 0x003F; // display &

| EERIRDEEEEEN -]

Two sum function one main function main one, simplest main void C, we will try to configure in

our static.
(Refer Slide Time: 12:31)
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So file filter, what are the types of five filter select it star dot CPP have but nothing wrong with
that select assembly five, some compiler will provide star dot list file C++ based extension CC
files another files H files, C files, add with this, so regular we do with the sources so next we
have options, so based on versa analyses premade, we can select this options, very local object
recursion we want, parameter reference any parameter you have in this case you do not need, any

nested command of pair we can use it.
Giving a information special command are not standard with C++, usually it is better to avoid

this, and every nation command support can produce ms office, he is asking not to enabalate, so
better not use the associate command, associate command so command increases the rate source
code right, so let us see whether we have a writable command, the straight of some commands,

testing program.
(Refer Slide Time: 14:27)
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// sample est program
Ent main(void)

/f 1 declared

int i;

/f registers declared

volatile unsigned char * Moderegisterl;
volatile unsigned char * outputRegisterl;
volatile unsigned char * Moderegister2;
volatile unsigned char * outputRegister2;
//mode register & output register
volatile unsigned char * Moderegisterd;
volatile unsigned char * outputRegisterd;

MudeR?gHT?r‘l = OxB7805008; // PF GPIO mode r‘eq'lster address in Hex
outputneq1s:er1 = DszAOSODO // PF GPIO output register address in Hex
ModeRegister? = OxB7A03008; f{ PD GPIO mode register address in Hex
Outputhegister? = DxB?AOiODD [/ PD GPIO output register address in Hex
ModeRegisterd = OxB7A04008; // PE GPIO mode register address in Hex
OutputRegister3 Dxa?ﬂD#UDD [/ PE GPIO output register address in Hex
*Moderegisterl =0x00FF; // configure Port Fbit 0 as outuput
*ModeRegister2 =0x00FF; // Configure Port O bit 0 as outuput
"ModeRegisterd =0x00FF; // configure Port E bit 0 as output

while (1)
{

| AERIRDCEEIEIEN-]

I declaration similarly registers declare, mode register and output reglster, of course we can see

this command is side to this but it is advice not to have this here ready to have a worry, first line
the timing will keep it here any way the project will understand here, the commands which are
above or below likewise, we have command as well for each of the line, so that associating the
commands so we are saying that command before definition, after definition longest command

before or after definition.
So you just say command before definition of the variables of the usage of the below is a

compiler, basically it does not do the compile but what should the compiler we are using, why
because it is going to generate the report for a type of C language and what sort of a compiler
that we use for a base of error, this needed times of understanding what we are trying to generate

it, so we can use anything for example.
R for alpha, HBX, IAR, KLC likewise we have let us choose whatever we need, when the

compiler separately user first call the specific you want to negative we can add the path, that is

the option here okay.
(Refer Slide Time: 16:26)
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Next one is a include you know that include is required for profile any process specific kind of

file you want to add this, you can add with this, in this case we do not have any other file, spot
time we will live it off, so sometime what will happen is there are sparer ID like STD 10 .H
which are the part of the compiler in build, in library we are not able to show the path, in that

case what we can do is we can ignore that particular profiles It does not take care of it.
(Refer Slide Time: 17:11)

|| e e e e e [

bip

Bl 2els]
The next one is the macros any macros that you want to use it for the project you can name that

and define where it is, that you can add it, next one is a MSVC so it is for the VC process read
only that file types, what are the types of file that are used including another file in the project is
what we have to tell, we have C++ type, C type, mix C, C++ type ,so first C is used next C++ |

will choose C because we have on the dot C file.



And once we used the C++ or C you can select CPP extensions, so C++ extension C extension it

uses C,
Otherwise default uses C header file, what are the header file sometime h will be use in general

we can mentioned. So all the things we are done so we have going to add now the particular ¢
code and you can see part of the and it shows with that cross mark. So the main is a show is here
and after all this option is been done. So I am going to show this so the project contribution has

changed.
(Refer Slide Time: 18:29)
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In not incorporate change it recommend all file reposed so rebuild round that means what are the
options we have now the project will rebuild with this options I will say yes. You can see the
project is added and the new project with the database is created here, completed successfully we
can see there is something related of created all the test EST test UDC and similarly generate the

process it will show of all the specific files.
Under this folder not this folder because is for created TSTP test holder under that all the specific

report files on the stole okay.
(Refer Slide Time: 19:22)



[ER ]

10 |

B drmem i g A 1 bl
1 r
Ban iy Banide S Wpdikieg puaget dilisias. ..
T e Hem 3o Favmn Pl SioSemeaimesle, s Puanlumada i S0 s Do ralissnpis u s

1o Tumadabad dnseasSully

Now the first job we have done why doing the project creation and adding all the files. Now let
us try to concavity process it which we have done. These try to change some file change
analyzed changed files. So it will do if any changes are winner it will be analyze and if any
changes for require to analyses with the congregation. It can do it analyst all files so it check for

object files. All one source file unchanged we can see if this file.
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Just put a space and closed it will be analyst because we have change check for update the files

so that showing one of unfiled for the file has got changed that again we need to analyst all the
files. Multiple file to be analyzing now you can create the report the source operation H a test

report we can do. Now it is not enable Y because we array to generate the report once you



generate the report we can leave it text. Other thing is matrix export is all important option what

we do is what should of matrix that we need is all event have okay.
(Refer Slide Time: 21:23)
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So cyclamate matrix one of the you know that adjust the complicity of the programme it is so
those part which array interest will add it. So there is cyclamates are basically selected matrix to
generate already added many things. So what we do is we select all and remove it and we select
again whatever is. We need a cyclamatic, we need lines of code, and underlines of comments are

there declaration calls function classes.
It C+ has specific like that methods are matrix font line may be you can take out this you can add

the ever will take these are that will count line, count line how many blank lines are there code
declared how much is there count line how much is there count line code is already they are
related statement cyclamen. Statement executable cyclamen for average cyclamen take it out we

just have cyclamate function.
We can also select exam cyclamatic on the established function this file which are selected we

can have the different types of cyclamatical results puts modified excreta. That we want we can
do rest command to code hoe much present usually you respected to the 100% let us see how
much in is we add that. Now once we have all this we can select other options like where I want

to generate. The cyclamen matrix brought text.
So we will insert something like matrix EST text dot text then we will say okay it will be say it

will not generate that we generate it and okay for generating the project.
(Refer Slide Time: 24:05)
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Report so there are several options, so though options are something like want to generate that
text type of an output or you want to general STML or both are up to how you want to generate.
Let us taking generate board and see and next time also you can have a single fundamental
HTML it can be automatic in every end at this evaluated general like number of dish MLs that

puts for alphabetic so that H repeatable and that will be good.
Allow scripts, you want to allow scripts you can and the links and all be repeated similarly we

take to generate text also. In the part is equals to generate ESTT dot text. And there Randal
options like general time in report like times stamp becoming have it what time this project
complicity of the project analysis report have been generated with the custom, custom will

request all are be done.
(Refer Slide Time: 25:15




So the reports the kind of report has at we want we can have it we can fixes the multiple file
projects put to have file matrix clause O matrix which has do not need UNKNOWN: it is objects
project matrix unused function red code we can select all this and we can say okay like there is a
file contain data dictionary base on the objects and data will available in the Toole this hash.
Marco reference is anything is there function process plain includes file entry that is very

important.
For the control floor, and control supply function complicity all this will be generated will say

okay. So now selecting all that like part and everything we can have generated pressed. So I will

take generate now, so there is directory called this one, this one is created plus add generate the

|

We can see here in this particular generated, generating report and all the locate entry and left

file. Generate has a simple one file.
(Refer Slide Time: 26:24)

okay. Let will say after some other thing like we can see we can select what are files are
available here. And this file you can see the main delay function are there main thing like this 3
are there you can see count line is 11 excreta. So clash states C the report now we can see this
able to the complier and generate the report .Now we can see because we are configuring on

generated the requirement.
(Refer Slide Time: 27:06)
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We can generate again and again how many times you want you can do it is going to generate the

report.
(Refer Slide Time: -27:14)

* U vy g

Pl E
Pl et s B (LS
Do b o =

k)

F i felsls | e o

And we can expect the matrix that we have done.
(Refer Slide Time: 27:18)



E T I e e e T ] [ [ 2 ]
.

F Fame

[elsls 1 el o

¢ A N A |
We can see the summary of this project can see.
(Refer Slide Time: 27:25)

PR
. T e L

=17 Tl 18

A m T v il K LAREL #oF Frim nalaimnln o el =Lest . il
0

1
£

(R
1

[T -
T it ke LS

=i a4 | —~ |l — — il
| GG S EAE Lo i ||

Were the project is report is available how many classes there is no class 0 of how many files one

there are three functions total number of lines is 111 there are 31 gland lines there are 76 line
numbers a code is the 53 lines in the comment is the in active means it not used right this is not

here if you ratio comment was code is .70 is 70% so it is expected that there every line of codes

that it is 1.0 or 100% okay.
Now let us see the 0 either we can see from directly from this folder let the folder, that is created

this folder the reports as we see this, different HTML files.
(Refer Slide Time: 28:27)
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So we can see.
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Which very good that we reported a nice way in HTML whatever are has to this can be reported

and center the customer or, as justification saying that is use what the coding id there like wise,

same thing.
(Refer Slide Time: 29:06)
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Can we see all this report whatever has generated that to also?
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With this option report here HTML.
(Refer Slide Time: 29:22)



Som e Fgis e T @

T |2 ]

B elels "= 7@

If you they complete the project report it is option.
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We can see the right hand side the option is available, the final report that ready we can see we

was table of content a documentation it does we can collect the index what we want to see we

can plug the report,
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Similar to whatever we have browsing same way we can see their dictionary summary report

show what are the directory dictionary that is available.
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We can see the table data available that data later let us try to icon d is available what it is, yeah

W AN -

this is a function called in and that data it is which claim the function and front of the main . C 96
line is order so something like a good linking report it generates that is a good data dictionary
summary and can see the file contents report what are the files that in an additional it is an
available and main. C similarly it will list completely for the entire project. Since here only one

file is here showing the below global function it will be functions you can see delay main,

nothing.
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Object cross reference which will see there are, this many objects local objects that used modify
Affects modify how many are there each line of the file.
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Delay also have about the set used modify file so these are class or cross functional cross

reference reports restrictions so as these functions main delay, and data dictionary along with this

additional thing data.
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This is output registers can see, okay next one we can see the in location report.
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So delay then nothing this delay is calling nothing location main should be calling related also
we see, we can see at from main delay is getting call early nothing is independent not calling it

so what are the calls are there main is calling is higher level one level has delay these the report
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So below one is the, function complexity in test we will try to see what it does the function

complexity should be is a that what complexity level is there so cyclamate which to we know

that delay has to just, we know where it is.
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Modareglstarl;
AUTRUTREG]STarL]
Modereglstar?;
QUTpUTRERIsTarE;
reglstar
Modereglsterd;
autputRegisterd;

MooeRegistarl = OMEFADE00S; /) PF GPIo mode register acdress in mex
outputiiagisterl = OxETA0S0D0; 7 r# orio sucaut cepister address in Hex
WocoRegister? = OxBFADIDOS; // PO 4PLO mode register acdress in Hex
outputhagisterd = OxETADIO0N0; /f PO GPIG sutawt cegister address in Hex

MoocHegistard = OxEFAQ4005; /) PE drio mode register acdress in Hex
QuTpuThEgisterd = ORETAD4O00; ¢/ PE GPIO outaut register address in Hex
‘podeiegisterl =0x00FF: ff configure Port Fbit 0 as outuput
ampdehegister? =Ox00FF: ¢ Configure Port © D9t 0 as outupurt

‘Modefegistersd =Ix00FF; Jf Configure Port E Dt 0 as owtout

T elel® Ml oS EETa
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So the remind this one and this one it can break two path right one is with this one is with this,

for loop is 1 are this is the normal that is why showing as cyclomatic form this is one nesting we

are seeing that right.
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Each function matrices is going to show out for delay total number of line is stands comment is

1, it will not comment it is delay okay, total number of 2 etc so here is very bad ratio comment
code that has to be make it 100% when we here again, similarly we can select other function
main it is total number of line is line to comment is 51 blank line is 26 is no in active 63 line sofa

code is there line executable it should be 5.
They declared it 75 and 8 statement is executable is 78, statement declaration is 7 81% is the

ratio of the comment was has.
(Refer Slide Time: 34:20)
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We can see definition of each of this the measure of complexity or a function the cyclamate is

also a number of basics or independent part 2 order we know this here the about diplomatic for

active complexity embedded software testing class.
34:48)
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So all the definitions of comment matrix that we have generated
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File matrix the entire files like this we have both this will sure as many ﬁles has we have total

number of files in similar way, at the
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Entire project matrix now sees this report here and display here.
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Okay so there are three unused functions are.there, unused.
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Unused fights it says as a function, basically the variable or anything could be mod register 1,

mod register 2, mod register 3, these are used I am saying.
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Mod register 1 is assign based, which are not used anywhere right; it is showing yes, it is unused,

defined and declared here.
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Is never used, so likewise you can, get for the complex, just imagine a program is having some

10% of the code, so we just use the project matrix, to analyze.
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How good shape it is, and what is vector, it is available in terms of matrix, the complexity in all

the term, okay.
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Exercise 6

« Walkthrough of Understand for C/C++, a
static analysis tool:
— Example embedded C code

— Configure the project into Understand for
C/C++ tool *

— Select the metrics for the analysis
— Generate the project report
— Analyze the report

So the other thing, that we can éee, the next one is caling a type.
(Refer Slide Time: 37:06)
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11: Lines Comment: 5%
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Of course, we can source file here also.
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8 b gt geuch foen gnem Ngedva W

Ci'\ Ugersmadhu. &\ Dewnlosds) KLABE\ rof from nethsaple © cedelest-test, udo
']

/f sample &St program

2

3: int main(veld)

L

5 /1 i declared

6 ink 41

" /1 vegisters decla
: velatils unmigned
9 volatile unsigned

1 volatile unsigned

11 Llatile unalgnad

: /imode registe
velatils unsigned
volatile unsigned

*HodeRegisterl =0x

| P =]+ | |

red

char
char
char
chag

char ¢
char *

MedsRsgistard = 0epTal4008; /7
ot putRegiaterd = ODuBTADI000; /

OOFE;: /

11 [Crusilaelermed] | i - .
i — MedeRegisterd =0x00FF;
"HedeRegisterd =0s00FE:
whila (1)
|
*output Regiaterl
*CutputReglster:

1 registe

Hodshegistsrls
OutpurRegiscerl)
ModeReginterd:
utputReglatesd)

Nodshegiterd:
OueputRegistsrd)

HPdlIlgiltirL = QxB7A0S008; // PF GPIO mods registsr addreass in Hex
CutputRegisterl = OxBTAOS000; //
MedeRegister? = O<ETAD3008; /
CutputRegistes? = DxBTADI000; // PO GRIO

BF GPIO output register address in Bex

0 GPIO mods regieter addrese in Hex

sulput pegialer address in Bex

ds ¢ iater address in Nex
O sutput register address in Bex

igure Bort Ebit 0 as outuput
% Port D bt 0 s sutuput

/¥ Configure Port E bit 0 as output

= 0x003%
= 0x0000.

splay 0
display O

[une ta 18

You can edit also, you can do this like editor the project, also as well.

(Refer Slide Time: 37:26)
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#x
fap (i=0; 1410000007 i+4)s //Dalay A
'Oﬂlplﬂ.ﬂtgi!leil = QeDO3F)
*outputRegister? = DxDO08:
*outputRegistssd = Cx0000;
far li=0; i<1000000; is+); //Dalay
sgutputRegisterl = OxDO275 /4
*outputRegister? = 0x000&;
*outputReglatesd = 0x0000;
far (i=0; i<MOODOUD; i#b); //Dalay
1 |
— = ;: retuen Ot
Frlizame: ¢ i et HioreleadeUtLa% v
Bl L 5
o bl 96 Dalayl)
# Fantons LR
£ ag: for (820 E<i0000D0: Lrt)
e an: i
Hothy .
o 100
1| (ot 101 Bothing(ls //Dslay
¥ Coustlaaleds 102r
it [Ceustlmaterme) 309: |
1 ity 104: eetuen 01
1081 )
106:
107: Hothing(}
108 |
109: :
110: return 0;
111: |
Pilwisn s3]+ | ing
(i35 con N5 FC

Similarly it has the linked delay, for each option, for each function, you can find where and all it

is used, what is the line, what is the property, likewise you can see, the details.
(Refer Slide Time: 37:40)

T Dol LA o gl
B g for g poect gutoms v iy

T e

- |#]x

< [propartiss for main.c

4: File: Ci\Users\nadhu, k\Downloads\KLASE\ref from netlsample o codeimain.o

]

3

4

5:

6! Typat I
T: Code Type: C/oe

B: Size: 2957

9: Created: Hom Jul 07 ELidT:ld 2014

0 Tast Wedified: sun Gep 07 19:59:52 2044
11: Fila Paras Etate: Pile unchanged

13: Clammes: ]
14: Functiona: £}
18; Lines: m
18: Blank Linss: 3
171 Coda Lineat 75
18: coament Linws: 53
19: Stalensnla: ']
20: Ratio Comment/Code: g.70

Faliname: ¢ 4 pusmadeu B owmicada bl AZ
[T

s sl |

" REnGOL SR
We can go forth and back for these different tools.
(Refer Slide Time: 37:44)
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M Bk Ret gah Paent Ot Spedse Hep -|2]x
7 | ]
far (i=0; i<l000000; is); //Dalay =
*outputRegisterl = Ox003) L}
*outputRegister? = 0x0008; 8 & Red tHDw oM
*OutputRegister3 = Ou0000)
for (is0; i<lOODOOD; i#t)i //D
*outputRegisterl = 0x0027;
*tutputRagiater? = DxD008) & Rad 1BDs OH
*gutputRegisterd = 0x0000; //green, Ysllow,
far (1®0) 1<1000000¢ #4153 //pelay [
- 1
H‘,.."Lﬁ‘ 9 return 01
s Ty M
 Parrwir a5
wni 96 Dalay ()
o Calli are
e ai: for (401 £210000001 L+)
[ 99; [
Cal Dy i 1) 100:
Dufiee man e men 10Ty 1 Wothing () //Delay
0 Meiricn 102: )
1 (Coarclans) 103: | |
1 (Tl anads) d
1 Dot 104z return O i
1 CraiLarzaden) 108: |
1 Cyriomar) 106
107 wething ()
08 |
109; i
110: raEurn i L
Feise #]a1 IBE |0 0o
[unesn coat s PG

Let us try to understand other options, like each function,
(Refer Slide Time: 37:49

ik G gun Qe e i
sEEEERRRERNGFEEINE i

78 Tor (i=0; i<10000007 i++1; //Dalay a|

80z *outputRegisterl = 0R003F //
L5 *QutputRegister? = Ow000R
82 *OutputRegisterd & 0x0000:

LLH for (im0; i<1000000; i)

BEr *JutputRegisterl = Ox0OZTs
87: *outputRegister? & 0x0D005:
BE: *QutputReglatar3 = 0x0000)

40z far {i=0; i<1000000; i##); //Delay

- a3 |
v :: ratuen 0
et el || i prE——

gl 56 Dol) g e T
98: L s 0; L)

:n : S =
-y 00: Fidin ik Math
A1 Gl 01 Cut /fbalay

3 [Ceusilaabonme] 103 Cow
0 (Coareaslngmn] i T
ms: g Seectdl

Change Cu

\Pmias glals| | +=hffs ingl

[neir [Cad M RE

We can change case,
(Refer Slide Time: 37:53)



M fle fot gearh Bt Qptise feedre Hep

EEEEREDERRGEREERE

96 Dale)  guohica ems e
97 L
[y [rera—. 0 Loy
100¢ Fiin ik Mt

#/balay

Lowm Cure

Upsti Cue

Imvar Came

A :: Zor [i=0; 1<1000000; i+#15 //Dalay 5
:;g""' n’:h'::”" a0: *cutputRegister] = QuOO3F) // display 8
et - ni: *outputRegister? = Ou0OO8 display &
(b Crjeta Haeree B2: *SutputRegintesd = 0k0000; //geesn, Yeblow, & Red 38w oM
FiniTine [ 8
Typs 04 for (i=0; i<1000000; i4+); //Delay
85:
BEr sgutputRegisterl = Ox0027s // dia?
LI *outputRegisterd = 0x0008; /7 dis?
88: *OutputRegiatard = OWO000) //geasn, Yallow, & Red LRI ON
[TH
a0: far [is0; i<l000000; i+#); //Dalay
91
a2 I
33: retuen Ot
94r [
a5 Wi afcemnatien

Like an example, edit source
(Refer Slide Time: 37:54)
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It will open the source, and si
(Refer Slide Time: 38:01)

ele LA ]

for [i=0; 1410000007 i++)1 //Dalay E
*ourputRegisterl = 0w003F // display 8
soutputRegister? = Oxd008; /)
*SutputRegistesd = 0x0000; & Red LECw O
FimaTiee
Trpnr L for [i=0: i<1000000; i+#); //Dela
B5:
BEr *outputRegisterl = Owd02Tr // disd
a7 *outputRegister? = Ox0008; // dis?
BA: *SutputRegiaterd = 0x0000: //g & Rad LEDm ON
[EH
50: far (is0; i<l000000; iee); //Delay
91
92 1
93: [
LI
95: View st
96 DHLA) g e 7
LEH
a8: L Source [y i bbby
89:
100: el i Filks Mt
101 = /7 Belay
102: .
03 il
104: L
109: t
1i0: return 0
11: L
[ I
Pt

nce there is no separate linked function.




M gl fet Gearh Bman Qptam fedss by

*QutputRegiaterl = Ou003F) /
*utputfegicter? = Ou000;

for (im0; i<1000000; iHH): /Telay
*Qutpuzfegisterl = Dx0027) // dis®

*outputRegisterd = 0x0008; // dief

for (i=0; £¢1000000; ive): //Delay

1
a3t ratues O
41 )

36: Dalay ()
1

18: for |
ag: i

Le1000000; ive)

101 Hoghing il s //alay
103 1

104: ratues 0)

15 )

107 Wothing()
108; 1

i
10 retuen 0y

for (i=0; 1<1000000; it+)s //Delay

*OutputRegisterd = 0u0000; //gresn, Yellow, & Red LEDs ON

*OutputRegisterd = Du0000) //gresn, Yallow, & Red LEDs ON

. RG]

Now let us see view information,

Tor [i=0; i<10000007 i++); //Dalay

*OutputRegisterl = Ox003E)
*outputRegisterd = Qw0008
*outputRegisterd = 0x0000;

Easn,

for [im0: i<1000000; iss): //Delay
*QutputRegisterl = Om0027r // dizd
*outputRegisterd = 0x0008; /7 died
*OutputReglaterd = 0200001 //geew:

far (i=0; i<1000000; ive); //Dslay

83: eatusn 0

Flle g |
aliname: ¢ s maten Bl owmloadabLAE

i Led)

{{balay

[P R E]3]4] |

ff display &
/ display &

Tellow, & Red LEDe ON

¢ Tallow, & Red LRDw ON

ing

e 107

Cod M PO

The left hand side we can see,
(Refer Slide Time: 38:15)



for [i=0; 1<1000000; i++)s //Delay

“oueputReglaterl = 0x0038) /7 di
*outputRegister? = Ow0008;
*outputReginterd = 0x0000;

for (i=0; i<1000000; is+);
ACutputRegisterl = 0xD0ZTr //

*outputRegister? = OxD00E; //
*OutputReglatard = 040000

£ar {is0; i<1000000; iv#): //Dslay

Ly

: Dalay()
L

for (£=0; §c1000000; ive)
LS L}

el Dy ot 1)
Difice ¢ e )
Weririen

w1 wothing ()i (/Delay

i03: 1
1 (Cawiloe)

i e W 104 estuen 0
1 CowilanCimsmil) 105 )

[ - 10E;

1 Cyeemm) 07 )

P Boiss ]3]+

" RSP GI I CIENCIEI R |

The parameters is nothing, and the return type is an integer, by default it is a ¢ compiler, or

whatever they are saying, it is showing that the other, one is a call yes,
(Refer Slide Time: 38:27)

M Bl pet Gk Progct dphem el R
SECEERERERDE El
e | or [i=0; 1<1000000F i+#is
Fiet Clusses Reetbahinky
*CutputRegiaterl =
Lan Ny | S ' *outputRegister? = O
b s Lot B3 *outputRegisterd =
Fins T | Fuar i B3
Trpee L] B4 far (i=0; i<1000000; is4); //Delay
85:
L *ourputRegisterl = Ow002Ty /7
i SoutputRegistar? = Oxd00E; /)
88: *OutputRegiaterd = 0x0000; w, & Rad LBDw ON
%
90: far (is0; i<1000000; i##); /[/Delay
91
a2 |
93: ratuen 01
LTI
28;
96 Dalay ()
9
a8 fer (i=0; LclDO0O0D; Ler)
99: 1
win
L 100:
Cll Duley s 2013 101: Bothingth: //Delay
D it ¢ e iy 102t
e 103: 1
1 [P 104: estuen 0
1 Do anomrsater) 1050 1
1 oL vlartn) 108
(Cpcomate) 107 Mothingi)
108: |
108: :
110 return 0
iii: )
P s3] ol
|uetid  |[old NS FC

B EE I E =N -1 P
Who are all calling this guy, delay is calling ,and delay is getting interrupt called by main,

similarly call references, call delay main call under one line.
(Refer Slide Time: 38:50)



25: "ModaRegister] =0x00FF;
Bart | Forct baebde 3 '
Sl ) 26 +HedaRegiatar? =0x00FF1 // 5
Fost ol | Fest Tk
Gicbul Uzjerta Hazze 28: *HadeRegisterd =Ox00FF: // © "
Fiei Tire Frertisinh 281
30; while {1}
3 i
az *outputRegisterl = 0N003F) // display 0
33 *OutputRegieterd = Ox0000; // dieplay 0
34:
38 *outputRegisterd = 0x0007; // all the thres
36:
ErH Dxlay (b
3n:
39 *cutputkegistesl = 0u000E; /
a0 *OgtputRegioter2 = 0x0000; /
il Fout putRegistesd = 0x0007;
42:
LR tor (im0 i<10000005 it+): //Delay
T
5: *outputRegisterl = Ou0018; / 2
LY *OutputRegister2 = On0008 ay 2
2l Dl ot 101 4T *outputRegiatesd = 030003 LED of
Difize st s (10T 481
Bu;ﬂtxt. W for (im0; L<1000000: Le4):
1 (Covcil srConds) 50
1 CwsLanComnn 51 TOUtpUtRegisterl = ONOOOE; /
I e —— 52: *out putRegieter? = 00008
i [Cyromer) 53: *outputRegisterd = 0w0003; /
54
55: far (i=0; L<1000000; L) /
561
= A7 *outputRegieterl = Ow0026; /7 display 4
Ll R L=l
3 E 1 3 SN —
@l eei@m|malin]fr]a

We define main.c, it is 107 , it is showing the line number, and matrix, how many number of
lines are there ,there are 5,the comment is 0,which has no comment in ¢ ,inactive is also nothing,

cyclometric is just one path, that is how simple it is.
(Refer Slide Time: 39:13

4ol ack LA patram e aemghe  cod {558 8 -

B P Eat geanh fomct Qptws feeder Rp -|#|=
Ve EERRCERRREERRE]

a 1 // sample est progean il

£ LAt madn(veld)
N
£ {1 i declared
int 44
/! registers declared
volatile unsigned char * HodeRegisterl:
latile unsigned char * ducpucBegisterls
Le unei £ ¥ MedeRegieterd;
Registeed)

volatile unsigned char * OutputRegizeerd;

MedeRagisterl = 0xBTADS00B; // PF CPIO meds regiuter addrass in Hex
CutputRegisterl = CxBTABE000; // EF 0 outpat ster address in Hex
MedeRegisterd = 0xB7ADI008; // °D GF address in Hex
*HedeRegiaterd =0<007F; // sutput

addresa in ey
gister address in Hex

MedeRsgintard = DenTal4008; nsds reg
CutputRegisterd = OwB7ADI000; // PE GPIO sutput

Brdrrwrs
el Deley ot 001)

B&hﬂmr el 251 *HodeRegiaterl =0x007E; // et Ebit 0 a5 outuput
4 B: » i . BiE 0 a& outupy
g 3: WodeRegicter? =0x0ITF O Bk 0 & sutuput
1 Cenmel HH ModeRegisters =0x00FF; // Configurs Port E DAt 0 as output
1 Comtlainesow) 29: -
1 [ty 39 *gutputRegisterl = Ou000& play 1
i *outputRegisterd = Qud000; play 1
a1 *SutputRegiatesd = 0000 the thess LEDa OFF
42:
41: far (isl; Lcl000000; §e8); //0elay
P s #3]+ I+

[ne7i [eo1 & FE

& A e -

Now for static analysis, where you have a complex program, as I was showing in one of the

embedded class, testing class, there is a call tree, with this option you can see,
(Refer Slide Time: 39:26)



UL
*output
Foutput

Souput

far (ial

|
33: ratuen Ot

95: et
gt
i Soue

Fid i Fles "Wt

Tor {1=0; i<1000000¢ it+); //Delay

Raegiaterl = 0uDO3RS /¢ display &
Registerd = Ou0008; // display &
Registerd = Dul000; //gessn, Yellow & Red LEDs oM

far [i=0; i€1000000; i++); //Dalay

Regigterl = OxDOZTr // dis3

*outputRegisterd = QwDO0&; /7 dis?
*QutputRaglaterd = 0w000Dr //geasn, Tallow, & Rad LEDa ON

0; icl000000; ivt); /fDelay

v iy

LU

And what it returns, you can see t, imilarly, th
(Refer Slide Time: 39:47)

e declaration file,




761 Tor (iT07 1<10000007 i++)1 //Dalay A
79: |
B0: *cutputhegister] = 0x003F) // display &
ol *gutputRegisterd = OudO0R; // display &
82: *outputRegisterd & Dx0000; //gresn, Yellow, & Red iD= oM
B3:
LEE far (i=0; i<1000000; i#4); //Dalay
85:
BEr soutputRegisterl = Ox002Ts // dis®
a7 *outputRegisterd = DxD00E; // dis?
LEE *OULpULRagiatard = OuD00Dr //grasn, Yallows & Red LEDa O
09
90: far {is0; i<1000000; i#4); //Delay
91:
92: !
: ratuen O

[TETR
F e

{iDalay

This is a file in main.c.
(Refer Slide Time: 39:54
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There are other functions of a decision, it will show that function, and we have invocation, it is

disabled because,
(Refer Slide Time: 40:00)



BEE|

5
=
LCLiE

for [i=0; 1<1000000; i+#)7 //Delay
*oueputRegiatael = 0u003F) // display &

*QutputRegisterd = (w0008; // display &

*outputReginterd & 0x0000; //gresn, Tellow, & Red LEDx N
far [i=0; i€1000000; i++); //Dalay

*CutputRegister] = OuDI2Ts // dis?

*outputRegisterd = 0xD008; /7 disd

*OutputRegiataed = 040000) //gewss, Yellow, & Red LECw 0N

far (i=0; i<l0O000D; dre); //0elay

FatuEn 04

[y
Badura Trpes i i3 sl
86: Dald  guncdem ity
ot LM
o Gl 98: e s i
e [T Exclurtian il
| el 100: Fain e ot =
el Diley ot 111 101 o
Dufies e e gl 102r
' 103: i
i 104: fune
L JLLTI] Seeet A
[ p—— 106
! Cpemess) 107 Lo G
pULE
108: :
110 return 0i
111
o

et (Cud S

We did not invoke any other function, it will Just return it, whereas the hlgher functions, we will

see that ,call by we can see overall calling, we should delay and delay should be called by main,

we can see nicely

(Refer Slide Time: 40: 16:
_ i a - =[] =]

When the main is calling delay, delay is calling the attribute, we can see individual also.
(Refer Slide Time: 40:19)



The call by is showing the same thing ,and you can select, how many lev, whatever level you

want,

(Refer Slide Time: 40:31 :

SEE|

it is enabled right,
(Refer Slide Time: 40:44)



SCIFIGIEIEH -

The delay is getting 1nvoked nothlng, so like this it is very useful to have a control flow, or

control graph, it is better to have, these kinds of reports for static analysis, we use it for review,
(Refer Slide Time: 40:58

L HL' F I-M‘ [ 5 F’u

And finding the bugs, anythmg is there statically, that is how you can use these, understand for

C++,in general, okay so preferences ,anything we have missed, we can have times and all that,

there are lot of options, but basic options .
(Refer Slide Time: 41:33)
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Fart Chsses |
FaskCaltye
bl (jacts |
Fims Tine
=

sirdre by
Fuira Caremand...

Fu an undertend per acop.

¥

Bt Sabeetin..
Toal Corfigurstusn..
Urer Teeks

[ etttz LS Fram e g ot 4 - | D 6 LAt o e & ehman 1

ik oot progeam

vedd)

or5 declared

Tide Puject Wincow 1 unsigned chat * Medshegintsrl;

= velatile unsigned char * OutpuzRegisterls
SoghucanFant volatil har * ModeRegisterd;
e Fark— * OutputRegiataed)
Gaphiad Seings. ut registe
A har * Medehegiutsrd;
[

volatile unsigned char * JueputReglaterd)

15

- 16 HodeMagistarl & DE7A05008; / sgiater addrass in Hex
[l 1 cutputhegiaterl = CHATADSOO0
Raurs Typos i i8: MedeRegieter = DxBTAD3006;
Puae 18: CutputRegister? = D4BTADI000
it 20
’:"l:lﬂ 21 MedeRagistes3 = 0enTAD4008; // PU GPIO mads
_'L zg' CutputRegiaterd = OHBETADIDOO) FE GPID outp
@l i

L
L ]

Lufice nan ¢ man 107 a5t *MrdeRegisterl =0x00FF; / ot Ebit 0 a3 outuput
I eien 26 *NedaRegicters =0xl0TF; // et 0 bie 0 s sutuput
1 G 7
1 (Dol auCods) o . o . T
[ — an THedeRegister? =0x007F: // Configure Port E bit 0 as output
1 Cowtlavinesen) a8
(Cptomar) kL whila (1)
i1 ]
32 sourputkegister] = 0u003F; // display O
13: "CutputRegister? = Ox0000; // display ©
34:
FiRsin #s]4 I0E |0 [¥]=!

IR

| G EREN -1 il

What we have studied about, creating project, configuring it, and selecting the kind of report,

okay now let us see some , this one independently, you can see the first report,
(Refer Slide Time: 41:52)
T el

[ e g besrat gl T
K3/ 8] Colleradhud ownionds LA o efonngle ot el #[is[ x| Eam EE
Fie Bt Wier Frosien Teah Help

i Pl | g (%) Gepgeited Sies @ 8 Wb Bho Gl ¥

X Couctng., h-B-

e @

S e bagee G Toke e

Project Metrics
Classea: L
Filea '

Ol Type Crors Rafirence Rapat — it
[ETPg TS 1

Euscben Criogd Refrens Beerl Lines Coda: u
Livem Cormant “
Llided 1RAtiv

Muten Cris Referese Regea brsplirtic O
Inchode Fik: Cross Heferemee Regent
Iewrcation Tree Regont

Fuctsen Coemphesty

Fuzeson b

Fik My

Pl Avecaes skl

Froect Mancs
-

Ui Ot gt

et R

T MR EDEEEIENEN-

It is showing the first file, I will just enable it, these are sub lines, you can see it automatically,

8 Comguar | Protacted W O TR

when you click it will automatically, show the database,
(Refer Slide Time: 42:02)
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Fie it View Faite Todh Hip

i Foveiel | o [ Suggeited Sies ® @ Wt Bie Galery ¥

e - @ mine = Bie B v 0w o Page D Take e
File: €L sars's Dy s KLASS o frum € endeimaine
ek -

volatile oigred char * Bofshegs
bar

n ruia TogLeTer ¢ sutpun
u wolatile urigned char * fslsalnanl:
" volatile warigned char * DupesBuslicicd

"
n Botzbemogzd = SxITMMONB: ¢ FE GED
W CulptBaglitad * SKEMAHBIES /7 1D GISU &

W Compuier | Postcid Mo CFF v R v

- MG O JCIFNGIEIG ) :
What are the objects, when it is showing, etc, similarly if you call anything else, delay is the

function, referred by main, similarly and how I is used, it is defined here, modified here, okay
now we have seen this, anything else you want to try, probably, we will try to put the ratio, as

100%, wherever the executable lines, comment
(Refer Slide Time: 43:21)

[P st i A A e v 4 e - [T Dardsa S PLAD e o e g Secai ] el T
B i [st gawh Prapn Qpnas e LR -|2]=

EEEEERRCEREGFERRE]
i
» 79:

far (i=0; 1<1000000; i++)5 /7D

B0: '(NT.PM’JNQ'[M.Q £l = Ox003F
(38 soutputRegister2 = Dx0008 8
82: *QutputReginterd = 0x0000 Llow, & Red LEC ON
4 for (imh; i<LO0DOO0; is4)

L *CutputRegisterl = OxDOZT.
a7 *GutpitRegisterd =
BE: *output Reglaters w & Rad LEDw OH

g0: far {i=0; i<l000000; iev); //Delay

a2 I
83: ratusn 0
84r )

96: Dalay ()
Lyl i
9 for (i=0; £<1000000; iie)

Gl ey ot 1) 101: Bothing(l; f/Delay
Difee e 10Ty 102
' 109: 1

[ froes
! Comton) 104 ceruen o) (TN

1 (o) 107: Nothing(d
100: 1

110: return 0

[neidd  [CaE M5 RC

Jlojlelel®s®]alEA[M@
And we will see, total projects, 70% let us try to make it 100%,
(Refer Slide Time: 43:34)




B o gowen frot_ e ndra_Lds i =|2]x)
g
&r.:m | Fak lachidebys ; ofect Susnary |
:;:;:4‘:' ‘ F:::: sl H::::i. C;\Uaors\mdnu.I\guwi.omc\l(r.l\!s'\:nr fron netisaaple © cudelert-test . udc
Fiea Tiew Funttist 6t Filea: 1
Trpsr Tlles 7: Punctions: 3
B: Lins: 1
91 Lines Blanmk: 31
10: mines Code: 76
11: Lines Conment: 53
12: lines Inactive: 0
13: matis Conmert/Code: [N
Défist i i 10T
me
1 G
1 (ComeLavlmarten)
g t—
i [#=
[ CE]
iflelelsl®lalBEI4I=TE]
By adding the missing command, this already the comment is there,
(Refer Slide Time: 44:08
numwv-w:'w-w — 12]x]
| for [i=0; i<10000007 i++)s //Delay z

*outputRegisterd = Gud0os:
*SutputRegisterd = 0x0000;

for lim0; i<1000000; is4:

G000
Ox000

*outputRegistar?
*gutput Reglaterd

far (i=0; i<l000000; iv#);

I
eatugn 03
1

/i eommant:
: Delay ()

function Delay

A1000000: L++)

Qi ki ol
Dufice st (]
0 Merien

wothingt): (/Delay

cotiusn 0/

othzng ()

function Nothing

*gucputRegisterl = Or0027s //

*outputRegisterl = Ox003F) //

f{Dslay

This should show as 100%, return 0,
(Refer Slide Time: 44:15)
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Borilums | Roolbehdeby
For Clype | Fosk Sk
Cich (tjocts
Fims Tine | Fuagusme
Trpee

bz

ol Doy i1}
Dafize e e 107)
O My

P Riia #]3[4 =4l

Ee— i

*CutputRegisterz = 00008 / disp
*outputRegisterd = 0x1000:

for [i=0; i<1000000; i+4);
tputhegisterl = 0x0027)

wtRegi Qx0008;
sai 00000

£ar (i=0: i<1000000; i+4): //Delay

for (i=0; i<l

i

retuen Qi /S

000000; 1+4)

Kothing(): //Delay

comment

inj

1

Livlelelsix|aldl=la]

Collf NS PO

<M frereen

So you can add something like, so write a line of code, we have a comment, let us make sure

that, anything we have missed, there is a comment, suppose 20% of violation is used, as if we are

developer we trying to put the comments, we no need to put for the first one, so once it is done,

better we need to save it, and analyze all files check for operate files this is file change at to now

analyze the change files.
(Refer Slide Time: 45:20)

TE U sl L P oy Wi | P it 1 e ity

DA [ s LA

So let us straight analyzed it is completed successful if there error or something thinking of it

will be a warning of it shows some errors. Okay now produce to see at this summary, the Varity

improvement is the F from 70 to 88% it has be posted. Still that means well it has missed it is

about 12 lines you abuse to for the command.

(Refer Slide Time: 45:51)



L
! /) sample 49T prograe &
2: fink main[raid) m
3
4
LE
=
1 * HodeReglsterls
LB * OutputRegisterli// commsnt
u; velatile uosigned char * HodeRegisterd:// conm
10t volatile \lhhlgl'.id chae * mﬂ]ﬁuﬂp&ql!tdl‘?h’" co
ik /imods register & owbput register
12 volatile unsigred char * HodeRegisterds r
13: wolatile ussigned char * OutputRegistecd;// <
14:
15: MedeRigiatesl = OWBTADSO08;
16: OutputRegisterl = DxETARSO0
17 HodeRaglates2 = OuBTADIO0E) SILO ®
a8 OutputRegisterd = 0xBTAQI000; ¢/ PO GPTO oul
19:
an: MiddaRagiatesd = QxRTAD4008: // PR GPIO ® Lot i #
2 Outputkegisterd = UxETAQIO00; // BE GPTO output register address in Hex
22:
2%
24 *HoduRagistarl =0¢00FRs // uks Pore Phit 0 as o
25; "HodeRagioterd =Ox00FF: /7 ure Bort O bit 0 am
26
7 *RadeRagisterd =0x00FF: // Configues Port § bit 0 as sutput
28
29: /1 ceamsnt
a0 while (1)
31 0
2 *OutputRegisterl = 0n@03F; /7 display 0
13: ‘OurpatRegister? = 0x0000) /¢ display 0

That you can take it array saves and fixed it and we can real on this okay next session are we
want to try yourself with understand for this intrudes. Okay, so likewise we can comp lest targets
have few other sample projects let us see it is dispose the reference. Okay close the current
project and all it is okay. So nothing else okay, say other project is error then okay one more

example it has see which will able to more complex project here.
Shown of the sample of programme we can see there are files are there, there that is the

command.
(Refer Slide Time: 47:15
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: Project Summary

© Project: DI\FRON WP LAPTOR NCENE DRVAFROM=C=DRV=DLR=H
1 Classes: ]
+ Fllea: 341
i Functions: 183
¢ Lines: 62804
i Lines Blanks 16318
! Lines Codar 21631
¢+ Liner Commant: Epptk]
t Lines Imactive: a3
: Ratis comment/Coda:  1.72

That the ratio was less it was less it was ratio more commands are there so it is more than one

also is there so chance for that, also can happen why because you had of put more commands for



each are the line that is the reason. That is will showing more than 1.0 so we can see one

example is one let state at C not showing call by see can sure this not showing for more okay.
(Refer Slide Time: 47:43)
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3! BCrPECReJETYPe *_PATEDSCE = (ECrRECRagETypa *)IERD)

4 TrananitData (UIntBfype buffer(])
UIntType is0;

for (i = 9 burTer(i] 1= "¥'; i+4)

ihi g_pEt rPECE-2n_usTFSTAT & Ox0004] ;

g_petrPICE-tn_ulRITD = bafferlil:

We basically added for yes so likewise you can develop a complex for the truancy biggest thing.
So that is we can prove the static analysis generating the report and configuring and analyzing

the embedded software programme.
(Refer Slide Time: 48:30)

Exercise 6

« Walkthrough of Understand for C/C++, a
static analysis tool:
— Example embedded C code

— Configure the project intg¢ Understand for
C/C++ tool

— Select the metrics for the analysis
— Generate the project report
— Analyze the report

So basically what we need is we will defined the matrix understand this standards what we need
and try to do it. Okay so now let us try to put an exercise for today is base on this files, exercise
are 6.1 else say so currently we have 0.88 has a comment was as ratio code. Please fix this to
make sure that it is 100 % it should be 1.0 that is one example one exercise sorry other exercise

could be, after doing this add another dummy function.



And calls from main generate the McCabe complexity and see that it is well within than have a
simpler program that, must be complexity of again project should not be more than ten, search
what is the meaning, so we need to do the exercise follow even code, I will share the code, and
the same code you can use example configure the project and understand for C++, select the
metrics, like McCabe lines of code, excibile lines, commands, anshusting, function references of

course.
Important thing is dead code or objects, control flow or call tree we can use this, data flow or

delta coupling you can do it or data dictionary, all the reports you can generate with the help of
this understand for C++, generate the project report unless the report provided summary, so the

summary you can using what we are saying using the HTML or using the tool itself.
(Refer Slide Time: 51:35
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Ty - Exercise 6

+ Walkthrough of Understand for C/C++, a
static analysis toal.
- Example embedded C code

- Configure the project into Understand for
C/C++ tool

- Seject the metrics for the analysis
- Generate the project report
- Analyze the report

Bvercise 6.1 : 0.88 as commenticode ratio. Please fix this to make sure that its 100%_(1.0)
Add-snotherdummy-funclion-and-callfrom-main-Cenerate-the-Mecabe-Complexity—<10
D=d T s +10

i bedled o oo SR .8 . . "
- g dead code/oblect, contrel flaw {call tree], data dictionary -

Sometime the tool may not be available, what we will do is? If the customer does not have tool

or something we will genute the HTML and C. We can also see in next file, but text file is little

tricky to understand.
(Refer Slide Time: 51:52)
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Hee Eat fom ew fep
Function Complexity Repart
cyclomatic Modified strict Nesting
Delay 2 2 2 1
main, 11 11 11 2
Hothing 1 1 1 0
¥ i . page 11
Function Metrics Report
I

Delay

Lines: 10

Commant Lines: 1

Elank Lines: 2

Code Lines; &

Inactive Lines: 0

Executable code Lines: 7

Declarative Code Lines: 1

Executable Statements: 5

Declarative Statements: 0

Ratio Comment/Coce: 0.13
main_

Lines: 92

Comment Lines: 51

Blank Lines: 26

Code Lines: 61

Inactive Lines: 0

Executable Code Lines: 113

peclarative Code Lines: ]

Executable Statements: 78

e

HTML is a better way, same generated on HTML, you can see object cross references, while

condone, and each file will how it is set each of the registers of the output local or variables, the

object means referred variables, you can see for this cyclomatic modified strict nesting and all it

shows, the various type of cyclomatic complex city, so that any way we have understood about

basic cyclomatic complex city.
(Refer Slide Time: 52:28)
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unused chjects Report

Hee Eat fume hew tiep
Number of Functions: 3
¥ . . Page 13
File Average Metrics Report
cyclomatic mModified strict Lines Code Comment Blank
main.c 5 5 5 36 25 17 9
¥ . Page 14
Class metrics Report
$ I i page 15
Project Metrics summary Report
Classes: 0
Files; 1
Functions: 3
Lines: 111
Lines Blank: Eb
Lines Code: 76
Lines Comment: 53
Lines Inactive: 0
Ratio Comment/Code: 0.70
i _ page 16
Unused Functions Repert
main.c
main 3
5 Page 17

L]

B

g IR
% aanm

And each function you can see the reports will lying commands etcetera, per delay main and

nothing this functions that is the file metrics report, average metric report also used, and used

function report, there is a three and used a object that are used, so that is what in the report how

we can generate and use it okay.



So that will end understand for this principle tool we will go through, we will record we will
touch base on this tool and understand more about more complex call which, that you can take it
as an exercise and test case right, in the next exercise we have to study about other aspects like a

test case management.
(Refer Slide Time: 53:29)

Exercise 5

+ Test Case & Defect Management with

Testlink / Bugzilla:

— Using the below link, establish the Testlink
requirements, test cases, execution and
results and the traceability

— htip://demo.testlink.org/latest/login.php?note=|

ogout

— Generate the Teslink report

— Go through the Bugzilla possibly with an
example.

Porin

Defect management using test link and bugzilla, and also one of the exercises, exercise 4
(Refer Slide Time: 53:36)

Exercise 4 using CodeWarrior
example

222 lab #1 .mp4
222 lab #2 .mp4

-

Target based execution, how it can be used?
(Refer Slide Time: 53:43)



Exercise 3 — unit testing

« Stub function creation and unit testing
using LDRA unit testing tool

Automate Unit Test Generation &
Management with LDRAunit (HD).mp4

i
-

We have seen LDRA cover sessions, so well to see about SKS generation, traceability, and check

list filling in the next session, will that I will end the today’s class thank you, bye.



