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We will go through some of the test standards that are told in the earlier session,
(Refer Slide Time: 00:14)

Like test standards, in order to have the test plan, specification we will go through only the
test standard with an example and recap some of the session inputs from some of the last
class so,
(Refer Slide Time: 00:46)



We will go through the specification example test spec
(Refer Slide Time: 00:48)

How to write and what is the format that is contains of test spec and then
(Refer Slide Time: 00:57)



How it is design. So what are the steps that is needed similarly, test procedures also
(Refer Slide Time: 01:16)

We have discussed the test procedure should be 100% covering to the test case and
(Refer Slide Time: 01:16)



We went through the test procedure example which identify the grouping of the test table this
we have already identified in the test specification and that is grouping will be done that
procedure  is  what  we  do  is  practical  steps  of  the  test  table  that  test  procedure  will  be
independent which have mention in the test environment in each of the specification.
We will have the specification and we will identified various tools and that are test based
whatever it is one is automated and other one is manual like both are similar in terms of the
tools and other set of excepted we use it worked approach
(Refer Slide Time: 02:30)

Procedure  in  earlier  session  we  went  through  the  example  for  this  procedure  especially
organisation
(Refer Slide Time: 02:43)



Which we gone through all the test cases with that we are run to that and,
(Refer Slide Time: 02:55)

We will  refer  some of  the  external  document  and internal  document  system of  separate
documents also.
(Refer Slide Time: 03:05)



We had discussed automation testing a set based of equation and manual testing for the user
debugger that is the user has re controlled that of the program coming on the embedded
surface also we are reading the tools used the hardware tools and software tools I will go
throw all this and explain this conclusion and embedded test if you have any questions you
can ask to me on this example okay.
Then we had discussed about application set up procedure how it should be lay out and to
build a program of the embedded software how we are going to do it etc.
(Refer Slide Time: 04:14)

Also we came to know that test execution can be done throw teat base are developed based
on the test it  can be part of a microchip,  microchip can be used for automating the easy
testing 
(Refer Slide Time: 04:36)



Then  we  start  discussing  about  the  manual  testing  which  has  integrated  development
environment  to  tell  the multi  data  varies  separate  procurer  and this  are  steps  for  manual
testing.
(Refer Slide Time: 04:53)

How you do the typical  test  environment  for the test  case so where in  the tools  all  that
interfaces had given for the PC the interface could be connected with the target system and to
feed the really time values we use a test panel witch will be in the test screens, then we stated
aggregate automated test procedure test flow is written here,
(Refer Slide Time: 05:34)



And the  script  what  draft  in  the  earlier  pages  it  has  been inserted or  it  can refer  to  the
configure scripts this only the manual processing this also can be done throw script the script
also can developed for an IDE.
(Refer Slide Time: 05:55)

To integration the development  environment  which will  have conisation in the Debugger,
debugger access command there we can have a P conditions are well be handing manually
used before we started that is it could 13 values or it could be whatever it is,
(Refer Slide Time: 06:44)



So also  we  can  have  information  to  detect  the  software,  the  software  is  something  like
personal build, we allow the user to monitor or to receive the data from the target term, then
we will highlight the base operation of tools, and it has the certain instructions related to this
system, it has to qualified or the data all in the software system, in this system appendix
software download the procedure, it has to download the test procedure of system okay, 
So we come to test standards for us to do all this actives test case, there rest is standard
against which the test software are developed also it has other information interims of which
will be used for validating, analysing the test execution base so test standards it establishes
the  embedded  software  systems  test  case  design  description  standards  applicable  for  the
system under test and specifies.
If any variants that can applied that means it can changes for specific changes can be done all
this standards will be highlighted and it highlights propos of the test standards in terms of
methods tools that has to be used for test development so this standards well be in the test
plan means the standards have to available or standards with the test plan.
For example a rule is a response to a critical objective 100 percentage coverage of high level
requirements that means this rule can be the tester has to cover the requirements guidelines
will guide the method to develop test case development and design the high level test cases to
have normal range, robustness criteria for basic test development so all this design of all test
cases in terms test improvement all this well be part of the test standards so we had gone
throw an example of test standards
Basic template will be same as the other test cases, test planning where in all the equalised
the full diagram tools and the revision all this well be kind of a trop.
(Refer Slide Time: 10:15)



So basically test standards will have introduction like purpose, responsibilities change control
will  be  identify  in  this  session  then  we explained  standard  specification  to  ISO need to
referred we will use this mentioned here so methods of rules designing the compact test cases
for recalling those test cases I have put a example for targeting so is required for the test cases
so that will identify in normal code that is the identification method.
Tell  me how to identify the scenarios test case all this in the standard so first we have a
guideline session, tools, test documents template the test template has to be pointed in the
system so let us go throw the details of the test cases.
(Refer Slide Time: 11:45)

So purpose we need to that means the document establish the software test cases development
deception standard for the particular embedded software and temporary is going to that of so
all its information and then what are the aspects of development and in test planning. This
responsibilities  tool  developer  uses  is  document  is  written  by  the  testing  and  then  it  is
received by the project manager (PM).
And is approved by the software quality assurance manager (SQM), Change control will be
used for developing the test so, this document will be updated by the test tears in care of
changes in the project limit driving to inconsistency with the testing standards. There are any



changes to be incorporated all that have to be controlled, compliance is internal components
that you want to write there something like some templates, testing has to be compiled to that
and then the applicable and reference documents which define and here the separate section
with conformance to standard (DO178B, ISO26262).
(Refer Slide Time: 13:31)

Next we come to rules, software high level test description shall compile this document, that
means as per this document point outs the high level test basis, that the rules, guide lines and
templates in this  document define an test  base on this  document and this  document talks
about verifying diagrams and what are the differences, the rule is the responsible very critical
of this one. 
Guide lines is formal and the template comes to it all this will be sorted out, it is a part of the
detainment that is the guide lines give a point to the user to understand the methods and what
are the details about how test data should be developed, it is strictly a wide length that will be
a evaluating style, the verification of the application of rules, guidelines,  competence and
formulate the mandatory, the test cases or procedures is done that needs to be verified, that is
what the tool says this is itself one rules, now coming to methods and rules for design and
development of the test cases,
(Refer Slide Time: 15:37)



The aim of the test cases to be is the verification of executable object which complies with
the software requirement executable object is robust with high level requirements that mean
executable program or the program that is embedded on the rpm so leave compliance with the
software requirements should software to the SRS and it should be robust with the high level
requirements. 
And  you  should  take  care  of  all  the  robust  spaces  in  terms  of  the  test  environmental
development test cases. Based on to the software is compatible to the target competence, so
the next one is verify that the embedded software product reaches its high level requirement
the software high level test cases select the following objectives.
That means all the test cases that is developed and these are all few examples this can be
tailored or it can be specific.
(Refer Slide Time: 17:02)

The requirements of hardware, software interfaces, these are the interface requirements in the
SRS, it should analyse an interface during the SRS requirements based interfaces to achieve
the hardware software integration software objectives. That is if someone wants to identify
the integration the interfaces aspects of the SRS. The test cases activity following the SRS of
these standards aspects this is a plan.



(Refer Slide Time: 17:44)

So all this strategies are embedded with the software test case, output of the test case is the
software test case description document, that is test case document is embedded and it is test
case development. Now coming to normal range test cases,
(Refer Slide Time: 18:06)

Basically the instruction identifies what are the methods that are used for requirement based
test cases, there is normal range that is valid equivalence class that is the table based logic
equation in special cases all this will be highlighted here this again depends on the target that
is being under test.
(Refer Slide Time: 18:34)



We will go through some examples, normal range test cases will have normal range inputs of
the normal  range of testing for the testing requirements  with that  particular  requirements
allow the user to feed the values something like 1 to 10, the normal range is between one to
10 anything between 1 to 10 is called the normal range. This 1 to 10 is normal range, next as I
said there should be a valid equivalence class just be analysed for that specific requirement.
So equivalence class will be applied on the inputs and also there is one point that is very
important that the requirement can take one only input and based on the condition it could
drive several output or multiple output, so how are you going to do it? How are you going to
do the files? So we need to have consideration of the output also based on the input and other
conditions it is very important.
So the equivalence class should be applied on over the input, as I said yesterday the input
could be 1, the input could be 5, somewhere 8, 10 etc. generally on the boundary cases sort of
particular requirement  is input or output,  so one definitely has to differ 10 has to be left
because  these  are  coming  on the  quandral  thus  can  be  an  intermediate  family  test  type,
similarly that output of the requirement basis saying 15 and 20.
So both needs to be test case, that means we should write test case impressive as that all the
outputs  that  derived out  of the requirements  is  fall  into one of  this  test  case design,  the
outputs suppose it is 15, 20, 25 three outputs are there we should mention that 15 and 25 are
exercised definitely as a normal range and the midrange as the 20, so that we have exceled all
this abnormal equivalence class.
Next  we  have  a  limit  values  that  objective  of  this  analysis  to  verify  the  ability  of  the
embedded target system to respond to inputs taken at  the limits  of the equivalence class.
What is that if there is an input of say 1, and the requirements is 1+ or – or point1 that means
10 % of that 1 is used then that needs to be exceled, that means we should have an ability to
analyse the requirement in terms of the limit values that means the 1+ or – point1 in it could
be 1- point1 into something, how much? -01 – 0.1, is 9 that it will take 1.1 so these needs to
be used there are,
This is useful especially for the analog inputs where we use analog system which have a call
transfers etc… it is very important aspect for limit values. So next we have tables suppose
there are inputs mentioned with help of a table unexpected.
(Refer Slide Time: 23:16)



Then at least one case should be created for the bounce of the table and one another repeated
for an intermediate table, it is normal file saying that if the requirement is quanting the table,
the table needs to be exceled in terms of either input or output based on each bound, these are
lower bound upper bound and they should be an intermediate table aspect. 
(Refer Slide Time: 23:50)

The next one is logic equations, there are very logical equations like usage of power and
etc… we need to use MCDC function analysis which is used to obtain the different test case,
I  will  tell  you  what  is  MCDC in  later  sessions  this  is  one  of  the  important  aspects  of
embedded software testing, modified condition decision coverage I will explain what is that
is to be considered specially for multiple inputs called multiple inputs OR, AND, XOR, then
the special cases taken here on performance of the timing related
(Refer Slide Time: 24:50)



For  some  requirement  could  say  this  product  should  remain  and  it  is  like  time  related
functions there is the requirements corresponding to time related functions thus needs to be
taken care on the performance basis or test basis development and that means state ambition
onwards, I will try to put some minimum SRS for embedded software system will go through
in times an SRS is to understand the requirement,
Probably all this can be derived SRS can have aspects we know how to state these for this
having end moving to little states within the embedded software system. Suppose we have the
input tested in which is able to see the robustness in terms of,
(Refer Slide Time: 26:04)

The 1+ or- 0.1+0.9 which is1.1 which should be system or it be requirement be embedded
target it allows to provide robustness then we should be able to provide 0.8 or -1.0 probably
many of this things may not allow that means we need to validate valuable I will explain that
the instruction that definitely you should consider in terms of these in particular requirement
it is understood that 1+ nor – 1.
Next we are going the robustness analysis,
(Refer Slide Time: 27:19)



That be performed only for the external signals, for each external signal robustness value is
tested only for code as I said this inputs for this particular requirement can be in terms of
signals could be in different always as per the robustness
(Refer Slide Time: 27:43)

Then we have the requirement test cases identification method, in this verification level the
embedded target system is considered as a black box only that is the high level requirements
will be considered as a black box,
(Refer Slide Time: 28:02)



It will have the scenarios shall specify essential aspects stimulation and external outputs that
is why following method shall be followed to create sessions.
(Refer Slide Time: 28:33)

The next one is first test case of the development standards the requirement based test cases
shall  be applied  on each high level  requirement  that  is  every test  case that  fall  into this
standards,  so the  each requirement  the  following elements  shall  be  identified,  inputs  the
inputs  of  the  requirement,  condition  the  decision  in  the  requirement  test  that  causes  the
requirement  test  cases  and  equivalent  slash  P, I  think  in  this  format  we  have  test  case
expected are based on this what are the output it can be identified all this information having
there should be beginner and there should be ender in the test case.
(Refer Slide Time 29:33)



 The next one is, for each functional requirement tested by the equivalent format test case will
be tested it should follow the {} this requirement shall be coverable at this one test case in the
correct block. {} Every requirement needs to be test case what the way you wanted it is the
automated way of {} for doing that there is an interface test case. Test case means they are
actually they are one test case for each of the requirement one in the correct value.
(Refer Slide Time 30:15)

The next one is each test  case covered by scenario and by the correct value, it  turn over
whatever will come under that, now the test value that are identify for each test case will be
find,  the  value  of  the  input  of  the  associated  requirement  identify,  there  any  supported
requirement that has to be identify, typical example will be the read the value of derived
requirement,  the derived requirement something like sometime what will happen? We are
talking about that derived requirement or supporting requirement, what will happen means
the primary requirement are sufficient, so address various from the functionality it need to
have a supporting requirement of, it is the level.
(Refer Slide Time 30:55)



Derived requirement, something like we have a multiple choice instructions like detail, what
will  happen,  when primary requirement  it  defect  the complaint,  what  will  do is,  we will
highlight in the primary requirement. These are the instruction that have been used. In the
supporting and derived requirement, we are mention that this instruction will return the value
of this right, 
Why? This derived requirement is are implemented, because consolation of the requirement
is very important, this requirement have to be unique, it  cannot be handled that means, it
cannot have multiple requirement, that is a brilliant role, but it has to be initialized, actually it
has the one identification requirement, it does not have the multiple requirement, then it has
to identify the next requirement, that is what supporting requirement for this reason with a
derived data.
Basically each of the test case should be qualified as more, primarily this mean type of a
testing is progress, this something that I have discuss we will know about the supporting
requirement and derived requirement, so some test case cannot executed, which would have a
enough space, identifying that has in the test cases, we will define how it will be preview?
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The next one is a closing production, if it is done through an example test over here, we will
have to identify the name by which specification is done, what is the preview condition and
the uses, which is to identify the inputs, it has to test the requirement, this should be where
description or it can add all those steps that is required of, in terms of strategy planning , we
can use the excel sheet, because it has to specify the tools, it has to suggested to have the
tools and especially it has to modify the accessing unit, that is what the user is determine to
the system, it has to highlight each test case to the related system and procedures has the
proper specification it is consider by the system procedure, guidelines has the certain rules to
follow the instructions, guide lines are effecting from requirement for their need, they will be
consider as one by one, guide lines are depreciative, based on something like initialized to
guide lines
(Refer Slide Time 36:05)

For example, the description of scenario should be clear, the accepted result should be for
each  scenario,  scenario  should  be  result  in  a  respective  form,  the  set  of  specification  is
identify  by the scenario,  these scenario  has  different  aspects,  finally  the scenario  will  be
executed with this conditions. Some of the requirements are do not have specific condition,
directly can execute. It is based on actual condition, in case it has no preview condition, it has
to develop the test case development, you can do a document like alignment or exercise that
are used in this system, in this system testing tool can be highlight, test case has a template
document, 
For an example, test case of the description is the same, test case has different requirement,
the document will destroy all the test case during in the process, manually the test case is a
part of the coverage, the test case have to interact with reference documents, we have gone
through test case example, test plan, test spec, test case design, and test standards, with help
of that this test will be design, we have a simple example for test case, we all know that white
board requirement right, white board requirement it is the sample test of this system,
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So requirements are something like white board, shall we had a length of the feedback, so the
white board will allow to write the colour flame, that is why it is called white board, so what
are the test case? Test case should be identify, I will say, measure the white board and verify
that use to measure width of the 3 feet and 4 feet so this will cover test requirements. Next
test case could be one can able to write on the board that is a next test case because we should
allow first to write so that is test case.
The next requirement  we have to tested with check whether one can able  to write  black
colour in this board, we can use these file in software so that could be better word verifying
that already we have a verified statement, either from the white board, the next test case is on
check whether we written that in black and green are physic, that mean there is a difference
you should not write that is the first. Next thing will be visible both are very important and
also I think you can add to the something like that, verify whether thumbs and sizes are what
is supplement to this test you have specified here black.
(Refer Slide Time 37:13)

So you can specify this colour similarly we can rewrite green so and of course as I said you
can have the combination of both. These both should be allowed right, which is that, here I
taking a simple example so you can analysis this in terms of a software example or else from



the format from the embedded software system. Verify whether one from right B and C code
and that could be checked whether or verified whether one can visualize the written blue and
green letters, word, picture actually this is not a good practice to have or from the letter or
word process better you can mention as analysis test case relating just word.
For this there is an example, next test case is check whether we return in the black board try
to eraser the words in the interesting aspectives because requirement as not told but this is the
intention where you can have a generalized requirement because we know that white board
we are testing this so this test  case is interesting because of that.  Try to erase the words
written and write in the white board; verify that the words are erased I think we have written
erase is there. Note that we have already done in terms what will happen is the intuition user
may add more requirements because we have a good knowledge on the system if a system is
white board. So during the review what will happen is this will result in the modifying the
requirement assume that or this will result in adding further requirement so in that way as I
mentioned yesterday test key or the tester should be independent. So it can think out of the
bar we can think from this perspective so this is always understood. So this is example test
case any doubts are anything is there in this you can ask me.
(Refer Side Time 43:47)

Let’s come to, having gone through all this test case standards, test case specification, plan I
have taken position simple query in the site may be you can reduce and edit sentences on
since we have got are not. Why we need test plan and what are the element that it identifies?
It is a simple question write test strategy for the below set of requirement. You know what is
test strategy? By now and we should write test strategy for testing the below requirement,
below requirements is attached here. An embedded unit instrument just put an example “EUI”
product the software requirements are as per below. So you should have a test strategy for the
test plan, I will further. What is the next question?
(Refer Side Time 44:39)



And together we can see the entire, the examples and the SRS has modes of operation one set
of  the format.  So next  session is  arrive the test  cases and modes of  operation,  there  are
different operation requirement that is for now you can write test cases for that modes of
operation and it will see how good we are and we can write test cases with the specified test
format which should be read and left side it is a specific device.
(Refer Side Time 45:12)

Excel  sheet  can  be  complained  this  is  of  course  an  example  of  a  test  case  scenario  or
procedural example this is the test step one, two, three etc.. test step name this highlight what
I  mean  in  the  description  I  want  to  tell  that,  set  all  the  inputs  as  mentioned  in  the  per
condition section. So pre condition means it will be pointing to test section which will specify
the condition that are required for executing this particular test. So after that we are going to
power on the unit then we set test status or error it could be depending on the set status to
error because you want to test something that are from the notes of unconditional where excel
to go we can write using that condition I will share which is the examples based on that you
can understand.
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Question basically we are doing in the format write test strategy first we need to write the test
strategy how I am going to address the complete  requirement  we need to understand the
complete requirement. Once you understood there are SRS there is one section called modes
of operation.
(Refer Side Time 47:02)

We need to write test cases and you can use the template so this is excel you can open the
SRS, so you can go through this you will have a requirements. So basically SRS will have
system overview, I had to put myself a simplest requirement it is called the embedded unit
instrument. So overview of this embedded unit instrument which as the below functionality
initialization maintenance and maintenance mode management they we have a monitoring;
monitoring built in test, you have to solve that built in test in the unit instrument other serial
management with referring mode.
Which will have all the failures detected the actions that are recorded as a result of reduce,
that also part of the failure nod. Then we have download mode management I told you that
embedded software needs to be downloaded on to the target. So the software should have a
program I mean the software should have a condition which will accept this downloadable
program, usually the embedded system target will have two sets of first system one is root



loader other one is an application.  Usually there will  be changes in the application.  Root
software + loader = root loader, this is responsible for downloading the new program. New
program  could  be,  new  program  or  image=  application  from  this  system  we  will  have
programmable root, root loader aspect. Because we want to upload or download new loader
itself so what we will do we will have to root software.
So that is having downloaded in load management which is responsible for downloading the
in  loader.  So  basically  download  management  it  is  a  SRS function  which  are  part  new
program and SRS function part of that also used aspects. Next one is register form so register
form I  will  not  go  into  details  of  the  register  for  mention.  Part  which  is  seeing  in  the
embedded system it is programmable memory we do not get into it.
The external world which can be access to such many of the data or user wants to program
the configuration of calibration. So this needs to find in between in the separate device, this is
part of the embedded system. It is a register is a fault that needs to be stored, when the system
is placed in the memory which identifies the EEPROM or the E2PROM that will have in the
register form. Then user typical embedded application unit control, this embedded unit are the
control function which will drive the which will drive and calculate the PWM pulse width
modulation and details of the I will not go because which is pulse width modulation.
So this is the requirement or the functionality of the system how you can drive the target,
while driving the way has a different functionality voltage control and current control. Then
we have a specific motor control MTR and CPRM so we should have to drive and control
PWM calculation so it is a motor start or motor speed or motor current so I tried to put the
motor there are further complexities involved so you just highlight of the basic requirement
of the functionality software physical embedded software.
There is an actuation requirement which is for communication, that will identify the inputs
are the outputs how it is going to be communicated with the embedded software system. So
that is with the help of scan,
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 Something is highlighted to the embedded unit these are four of the motor control unit and
motor  drive  control  and  monitoring,  analog  to  digital  conversions,  failures  and  data
transmission  to  outside  world  by  CAN  bus,  failure  storage  in  the  memory,  and  many
maintenance that required embedded system, software loading parallel management with the



help of CAN competition, and there are of course two LEDs with the help of IO line that
would be interface. The next external will be used to store fault, the EUI will interface with
the EEPROM by the mean of a SPI bus,  so that  is what operation requirement  interface
integration so there are different thing involved in the operation requirement which should
identify operation requirement it will identify current initialization to identify download etc..
Accordingly you can see the picture. Operation requirement,
(Refer Side Time 54:04)

These are the operation requirement, with a small defection of the different nod these are the
operation, 
(Refer Slide Time 54:17)

So there is a unit mode, there is an operation mode, there is a maintenance mode, download,
and up on schedule it is a user mode. So these are some of the fore view of operational
requirements, so this is the operational requirement with the operation this is the operation
requirement of mode.
Coming to the modes of operation what are the modes? That embedded units have not gone
through. So these are the requirements you can go through embedded there they can explain
in this session.



So what are the requirements for different mode? Unit mode, maintenance mode, then we
have  download  etc…  all  this  cover  in  construct  of  the  embedded  target,  so  the  timing
requirements there are communication requirements, there are partition requirements there is
no separate applications involved from the embedded target only one single application is
done, some industries they call as well as application it is not integrated in to the application,
so different states embedded in the instrument, so what are the steps? What is the most test
numbers? 
What  is  the most  test  numbers based on this  software states requirements,  then we have
functionality.
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Again how we are going to do, initialization is there, built in test is there, reset function is
there then we have fault management download management, tolerance and constants, as I
said some of the tolerances that needs to be identified, so what you need to do is?
(Refer Slide Time: 56:44)

For the modes of operation for we saw just now we need to write test case, that is here based
on the modes of operation 1, 2, 3, ,4, 5 operations, we need the maintenance, download, fail,
so the embedded unit instrument should be one of this should be one this is small lecture and



more  bale  to  be  insulation  then  insulation  to  be  fine  they  will  be  operational  when  the
maintenance is required and use of the download is required for downloader mode while
doing the operation , 
(Refer Slide Time: 57:42)

Now let us go to the next term comes in to the operational the mode should be operational
within here, if the mode is simply like an aspect it is updated by the embedded software, there
is a five requirements that is we do here test case design, test case scenario and test case
standard so we have embedded unit instrument, test plan, we have test case steps, we have
test case descriptions etc…


