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In the 1970 Barry Boehm investigated data from a large set of project at TRW,
a consulting firm based in California. Using theta , he derived the constructive cost
model(COCOMO).
Original COCOMO : effort

The original COCOMO is actually a collection of three models: a basic
model that can be applied when little about the project is known, an intermexbicé&s
that is applied after requirement , and an advanced model that is applied when design is
complete .all three take the same form,
E=0Y F



Where Eis effort in a person months, S is size measured in thousands of
delivered source instruction , and F is an adjustment factor. The values of a and b, depend
on the development mode, determine by the type of software under construction . An
organic systenmvolve data processing :it tends to use database and focus on transaction
and data retrieval . A banking or accounting system is usually organic. An embedded
system contains redéime software that is an integral part of larger, hardware based
system. Foexample ,a missile guidance system or water temperature sensing system are
embedded. A sendetached system is somewhere between organic and embedded .

By selecting a development mode and applying the appropriate effort
equation, COOMO vyields a preliminary estimate of effort.
Example : To predict the effort required to implement the software for a major
telephone switching system, we are told that the system will require approximately 5000
KDSI. The software is embedded, sincesita realtime system that is part of a large,
complex hardware system. The initial effort estimate using COCOMO is :

E=36uvmnmnH

Or approximately 100 000 person months of effort.

Table 12.2: Effort parameters for three modes of COCOMO

Mode a b -
g 1ié o 1.05
Organic 2.4 A%
Semi-detached 3.0 “.20
Embedded 3.6 .

Original COCOMO : duration

To see how COCOMO predictduration, suppose that we have estimate the
effort for an embedded project to be E person months. For estimating duration,
COCOMO contains a constraint model that predicts elapsed time from effort. The
duration model has a form similar to the effort modamely :

D= a>
Where D is duration in months, and E is effort in person months. The coefficient and
exponent depend on the development mode, as shown in table.

The duration equation is intended to give the optimal estimate of project
duration br a given effort. A cost driver assesses the effect of artificially reducing or
increasing project duration, so that total project effort changes accordingly when project
duration is decreased or increased in comparison to the optimal value.



Mode : a b
0.38

Organic 2.5
” Embedded 2.5 C.35
Semi-detached 2.5 033

T R W e

Example :The development time for a 3000 person month embedded project is predicted
by COCOMO to be :

2.5 0 1t 8= 52 months
Thus, we can calculate that the project requires 58 staff working for 52 months to
complete the software.

Algorithm :-
1: Start

2. Readhe choice from user
Choice > For Organic
Choice 2> For Semi Detached
Choice 3> For Embedded
Choice 4> For Exit
3: Check Choice
If choice is 1 then goto step 4
a) Print the Effort for Organic System
b) Print the Duration for Organic System
If choice is 2 then goto step 4
a) Print the Effort for Semi Detached System
b) Print the Duration for Semi Detached System
If choice is 3 then goto step 4
a) Print the Effort for Embedded System
c) Print the Duration for Embedded System
4: Call The Function
a) Calcubte Effort
E=a9
b) Calculate Duration
D=aF’
5: Stop

Source Code-

import java.io.*;
import java.util.*;
class EffortDuration



int S,E;
float a,b,f;
EffortDuration()
{
S=5000;
E=3000;
float getEffort(float al, float b1)
{
a=al;b=b1;
float E1=(float)Math.pow(S,b);
f=a*E1l,;
return f;
}
float getDuration(float al, float b1)
{
a=al;b=b1;
float D1=(float)Math.pow(E,b);
f=a*D1,
return f;
}
}
class COCOMO
{
public static void main(String args]])
{
int ch;
float E,D;
do
{

System.out.printinfhl. Organitn2. Semidetached");
System.out.printin("3.Embeddedt.Exit");
Scanner sl=new Scanner(System.in);
ch=s1.nextint();
switch(ch)
{
case 1:
EffortDuration EDorg= new EffortDuration();
E=EDorg.getort(2.4f,1.05f);
D=EDorg.getDuration(2.5f,0.38f);
System.out.printinfhEffort for Organic Systekt+E);
System.out.printinfhDuration for Organic Systéti+D);
break;
case 2:
EffortDuration EDsemi= new EffortDuration();
E=EDsemi.getEffort(3.0f,1.12f);
D=EDsemi.getDuration(2.5f,0.35f);
System.out.printinfhEffort for Semidetached Syst&H+E);
System.out.printinfhDuration for Semidetached SysimD);
break;



case 3:
EffortDuration EDemb= new EjrtDuration();
E=EDemb.getEffort(3.6f,1.20f);
D=EDemb.getDuration(2.5f,0.32f);

System.out.printinfhEffort for Embedded Systath+E)
System.out.printinfhDuration for Embedded Syst#itD);

break;

case 4:
System.exit(0);

default:
System.out.printinfhEnter correct choicat");

}
Jwhile(ch!=4);

}

Qutput:-
D:\SMQA>java COCOMO

1. Organic

2. Semidetached

3.Embedded

4. Exit

1

Effort for Organic System 18370.863
Duration for Organic System  52.389717
1. Organic

2. Semidetached

3.Embedded

4. Exit

2

Effort for Semidetached System 41683.836
Duration for Semidetached System 41.203342
1. Organic

2. Semidetached

3.Embedded

4. Exit

3

Effort for Embedded System  98870.49
Duration for Embedded Systen82.405506
1. Organic

2. Semidetached

3.Embedded

4. Exit

4

D:\SMQA>



Conclusion -
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Length-

There are three major development products whose size would be usefoimo k
the specification, the design, and the code. Measuring the length of the specification can
be a useful indicator of how I19ong the design is likely to be, which in turn a predictor of
code length is. Similarly, length of the early products may inditeeamount of effort
needed for production of the later ones.
Code



Code can be produced in several ways. The most traditional approach is to use a
procedural language. But there are other alternatives, such as object orientation and visual
programminghat make traditional measurement difficult.

Traditional code measures

The most commonly used measure of sources code program length is the number
of lines of code (LOC). But some lines of code are different from others. For example,
many programmers uspacing and blank lines to make their programs easier to read. If
lines of code are being used to estimate programming effort, then a blank line does not
contribute the same amount of effort as a line implementing a difficult algorithm.
Similarly commentl i nes | mprove a programbs wunder st
require some effort to write. But they may not require as much effort as the code itself.
Many different schemes have been proposed for counting lines, each defined with a
particular purposen mind, so there are many ways to calculate lines of code for a given
program. Without a careful model of a program coupled with a clear definition of a line
of code. Confusion reigns, we must take great care to clarify what we are counting and
how we arecounting it. In particular, we must explain how each of the following is
handled

1 Blank lines

1 Comment lines

1 Data declaration

1 Lines that contain several separate instructions
The HewlettPackard definition of a line of code is that most widely accepteditréss
the fact that a line of code according to this definition is actually acoommented line,
we use the abbreviation NCLOC, sometimes also called effective lines of code (ELOC).
The model associated with this definition views a program as a siielisting, with
comments and blank lines removed.
As a comprise, we recommend that the number of comment lines of program text
(CLOC) be measured and recorded separately. Then we can define:

Total length (LOC) = NCLOC+CLOC
And some useful indirect maags follow. For example, the ratio
CLOC/LOC

Measures the density of comments in a program, giving an indications of the extent to
which it is selfdocumented.

Algorithm :-
Include header files

Declare variables

Enter the file name

Open the file imread mode
If(fp==NULL)

Then file does not exist

Else print file open successfully

Get character from a file in variable C

arwnrE

~N o



8.1 f (=096 t hen | oc++
While EOF each
9. Seek the location using fseek function
10.While ('eof(fp))
a. Get a character from file

b. I f ( @=0= d&&— g e t\ncd)ftpheen= 61 o0 C
c. El se i f( :616)

|l f(c==06*06) then | oc

Whil e(C!=0610)
d El se if(C==06n6d)

Whil e &) =6

I.  Get character from file
i. Loc G

11.Exit from the if

12.Exit from the if

13.End of while loop

14.Print the loc or length of code
15.Exit

16.Stop

Source Code-

#include<stdio.h>

#include<conio.h>

void main()

{
FILE * fp;
int loc=1,comment=0,comment1=0,blank=0,curly=0;
char fname[20],c;
clrscr();
printf("\n\n Enter the file name : ");
scanf("%s",fname);
fp=fopen(fname,"r");

if (fp==NULL)
printf("File does not exist ");
getch();
exit(0);

}

else

printf("File open successfully");
pri ntf("\n****************** \nu);
do
{

c=fgetc(fp);

printf("%c",c);

if(c=="n")

loc++;



twhile(!feof(fp));
fseek(fp,0,SEEK_SET);
printf("\nTotalno. of lines = %th",loc);
while(!feof(fp))
{

c=fgetc(fp);

if(c=="\n' && (c=fgetc(fp))==\n")

/I printf("\nBlank Line");

loc--;
blank++;

else if(c=="{"|| c=="1)

loc--;
curly++;
}
elseif(c=="")
{
c=fgetc(fp);
if(c==""
{
do
{
c=fgetc(fp);
[Iprintf("%c",c);
if(c=="\n")
{
loc--;
comment++;
}
Ywhile(c!="");
if(fgetc(fp)==\n")
{
loc--;
comment++;
}
else if(c=="")
{
c=fgetc(fp);
while(c!=\n")
{
c=fgetc(fp);
}
loc--;
commentl++;



}
}
printf("\nSingle line Comment = %d",comment1l);
printf("\nMulti Line Comment = %d",comment);
printf("\nBlank Lines %d",blank);
printf("\nCurly braces %d",curly);
printf("\n\nTotal Lines Without Comment,Blank Line, Curly = %d",loc);
getch();

}

Qutput:-
File open successfully

*kkkkkkkkkkkkkkkhkkk

[* A Simple Program*/
[*Program for printing*/
/I Include header files
#include<stdio.h>
#include<conio.h>

{

/| Declare the variables
int a=10:;

/* Print the values

get the character*/
printf("%d",a);

getch();

}

Total no. of lines = 15
Single line Comment = 2
Multi Line Comment = 4
Blank Lines 2

Curly braces 2

Total Lines Without Comment,Blank Line, Curly =5

Conclusion -
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To compute the number of function points, FP, we first compute an unadjustsibn

point count, UFC. To do this, we determine from some representation of the software the
number of items of the following types:

1 External inputs: those items provided by the user that describe distinct application
oriented data (such as file nanse®l menu selections). These items do not include
inquiries, which are counted separately.

1 External output: those items provided to the user that generate distinct application
oriented data (such as reports and messages, rather than the indietdpahents
of these).

1 External inquiries: interactive inputs requiring a response.



1 External files: machine readable interfaces to other systems.

1 Internal files: logical master files in the system.
To continue the unadjusted function point count from tescdption, we can identify the
following issues:

1 The two external inputs: documentation file name, personal dictionary name.

1 The three external outputs: misspelled word report, number of words processed

message, number of error far message.

1 The two exteral inquires: words processed, errors so far.

1 The two external files: document file, personal dictionary.

1 The one internal file: dictionary.
Next each item is assigned a subjective fAc
Asi mpl edo, Maowmerplagx®. Then, a weight is ass
In theory, there are 15 different varieties of items (three levels of complexity for each of
the five types), so we can compute the unadjusted function point count by multiplying the
number of items in gariety by the weight of the variety and summing over all fifteen:

UFC=B . O AIABOAIT @A OEAOANE EEO

errors found engquiry 1 # words Qrocessed message
——— TG —

/ ‘\*
ek c Droc co ) Py
g e e Speliing T # errors message s
User | —'———’(\\ Checker [
i Bt Document file’ k. AT
~ _//V N s S A8
Personal dictionary report on misspellied words
: ords
Dictionary

A=#external inputs=2, B=#external outputs=3, C=#inquires=2, D=#external files=2,
E=#Internal files=1

Each component or stfactor inthe table is rated from 0 to 5, where 0 means being
means the sufactor is irrelevant, 3 means it is average, and 5 means it is essential to the
systems being built. Although these integer ratings form an ordinal scale, the values are
used as if they wera ratio scale.

The following formula combines the 14 ratings into a final technical complexity factor:

TCF=0.65+0.08 &E
This factor varies from 0.65 (if each Fi is set to 0) to 1.35 (if each Fi is set to 5). The final

calculation of functionpoints multiplies the unadjusted functipoint count by the
technical complexity factor:



FP = UFC*TCF
Table:- Function point complexity weights

Weighting factor

Item Simple Average Coimnplex
External inputs 3 4 6
External cutputs 4 et r B
External inquiries . 5 4 €
External files 7 10 i5
Internal files 5 - 10

*

Table:- Components of the technical complexity factor

F, Rgha_blc back-up and recovery F, Data communications
F; Distributed functions F, Performance

F; Heavily used corfiguration + Fg Online data entry

F, Operational ease F, Oaline update

F, Complex interface F,, Complex processing
F,, Reusability F,, Instaliation ease
F., Muluple sites F,, Facilitate change

Ex: To continue our functiepoint computation for the spelling checker, we evaluate the
technical complexity factor. After having read the specification, it seems reasonable to
assume that F3, F5, F9, F11, F12 and F13 are O, that F15, F2, F6, F7, A3l amd B,
and that F4 and F10 are 5. Thus we calculate the TCF as
TCF =0.65 + 0.01(18 + 10) = 0.93
Since UFC is 63, then
FP =63*0.93=59

Algorithm :-
1: Start

2. Print the given data( default values) by considering simple, average & complex mode.
3: Calculate Technical Compexity Factor
TCF=0.65+(0.01*i)
4: Read the choice from user
Choice 1> For simple mode
Choice 2> For average mode
Choice 3> For Complex mode
5: Check Choice
If choice is 1 then goto step 6



If choice is 2 then gotetep 7
If choice is 3 then goto step 8
6: // For Simple mode
c) Calculate Unadjusted function count
UFC=(3*A+4*B+3*C+7*D+5+7*E)
d) Calculate Function Point
FP=UFC*TCF
e) Print the values of Unadjusted function count, Technical Complexity Factor,
Function Point.
7. Il For Average mode
a) Calculate Unadjusted function count
UFC=(4*A+5*B+4*C+10*D+7*E)
b) Calculate Function Point
FP=UFC*TCF
c) Print the values of Unadjusted function count, Technical Complexity Factor,
Function Point
8:// For Simple mode
a) Calculate Unadjustefinction count
UFC=(6*A+7*B+8*C+15*D+10*E)
b) Calculate Function Point
FP=UFC*TCF
c) Print the values of Unadjusted function count, Technical Complexity Factor,
Function Point
9: Stop

Source code-

import java.io.*;
import java.util.*;
class FunctionPoint

{

public static void main(String argsl])
{
int A=2,B=3,C=2,D=2,E=1;
double UFC, TCF,FP;
int F1=3,F2=3,F3=0,F4=5,F5=0,F6=3,F7=3,F8=3;
int F9=0,F10=5,F11=0,F12=0,F13=0,F14=3;
int sumFi,ch;
sumFi=F1+F2+F3+F4+F5+F6+F7+F8+F9+F10+F11+F12+F13+F14;
TCF=0.65+0.01*sumFi;
do
{
System.out.printin("1. Simpt.Averag&3.Complext4.Exitn");
System.out.printin("Enter your choied”);
Scanner in=new Scanner(System.in);
ch=in.nextint();



switch(ch)
{
case 1:
UFC=3*A+4*B+3*C+7*D+5*E;
FP=UFC*TCF;
System.out.printinfhUFC count for Simpk'+UFC);
System.out.printinfh TCF count for SimpM'+TCF);
System.out.printin("FP count for Simjtie-FP);
break;
case 2:
UFC=4*A+5*B+4*C+10*D+7*E;
FP=UFC*TCF;
System.out.printinfhUFC count for Averadgé'+UFC);
System.out.printinfh TCF count for Averagé'+TCF);
System.out.printin("FP count for AverageFP);
break;
case 3:
UFC=6*A+7*B+6*C+15*D+10*E;
FP=UFCTCF;
System.out.printinfhUFC count for Compléx'+UFC);
System.out.printinfh TCF count for Complér'+TCF);
System.out.printin("FP count for CompléXFP);
break;
case 4:
System.exit(0);
break;
default:
System.out.printinfhEnter the correct choice");

Jwhile(ch!=4);

}

Output:-
D:\SMQA>java FunctionPoint

1. Simple 2.Average 3.Complex 4. Exit
Enter your choice:

1

UFC count for Simple 43.0

TCF count for Simple 0.93

FP count for Simple  39.99

1. Simple 2.Average 3.Complex 4 EXxit
Enter your choice:

2

UFC count for Average 58.0

TCF count for Average 0.93

FP count for Average 53.940000000000005

1. Simple 2.Average 3.Complex 4. EXxit



Enter your choice:

3

UFC count for Complex 85.0

TCF count for Complex 0.93

FP count for Complex 79.05

1. Simple 2.Average 3.Complex
Enter your choice:

4

D:\SMQA>

Conclusion-

4 Exit
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Steps to Install Imeter

Step 1) Install Java

Because JMetas pure Java desktop application, it requires a fully compliant JVM 6 or
higher. You can download and install the latest version of Java SE Development Kit.



= Java

DOWRNLOAD *

Java Platform (JDK)

After installation is finished, you can use the following proceduahézk whether Java
JDK is installed successfully in your system

1 In Window/Linux, go to Terminal

1 Enter command javaversion

If Java runtime environment is installed successfully, you will see the output as figure
below

BN Administrator: CAWiIndowsh\system32\emd.exe

C:xlUzerssAdmninistrator. PG

java version "1.7.68_25"
JavatTHM» 5E Runtime Environment <hunild 1.7.80_25-h17>

Java HotSpot{TH> 64-Bit Server UM C(huild 23_.25-bBl. nixed model

C:Uzers“Administrator. PCXx_

If nothing displays, please-fastall Java SE runtime environment

Step 2) Download Jmeter

As of this writing, the latest version of JMeter is Apadieter 2.9.You can download it

Choose the Binaries file (either zip or tgz) to download as shown in figure below

Apache JMeter 2.9 (Requires Java 6 or later)

apache-jmeter-2 9 tg=|md5 pgp

1 apache-jmeter-2 9 zip|md5 pgp

shoose efther zip or fg= file to downloas SAleter

apache-jimeter-2.9_src.tgz md5S pgp
apache-jmeter-2.9_src_zip md5 pgp




Step 3) Installation

Installation of JMeter is extremely easy and simple. You simply unzip the zip/tar file into
the directory where you want JMeter to be installeder® is no tedious installation
screen to deal withSimple unzip and you are done!

Once the unzipping islone installation directory striiwe should look like as figure
below

4 gy apache-jmeter-2.9 *-___—\
- bin

Koot DvrecEory

- examples
L \
“ docs Combarims script e
“ api Ffor starting JHeter
; org
resources
css
- images
screenshots
extras
- lib ComEaims regafred
ext — orary fles for
junit S e Eer
- printable_docs
demos
extending

localising

usermanual

Given below is the description of the JMeter directories and its importance JMeter
directory catains many files and directory

/bin: Contains JMeter script file for staidMeter
/docs: JMeter documentation files

/extras: ant related extra files

/lib/ext: contains the core jar files for JMeter and the protocols

1
1
1
1 /lib/: Contains the required Java library for Jmeter
1
91 /lib/junit: JUnit library used for JMeter

1

/printable_acs



Step 4) Launch JMeter

You can start JMeter in 3 modes
1 GUI Mode
1 Server Mode
1 Command Line Mode

Start IMeter in GUI Mode

If you are using Window, just run the file /bin/jmeter.bat to start JMeter in GUI mode as
shown below

= Apache JMeter (20 rLATT961) =™ ™

Fuerid gie

HEUNI T b il .peaf g, UindnisPesf o pancs 1L F
t opansnesata peal s poot nods ol tearnsd fesPpals at poot AeDAOPIART, Windows NegleasatalayExC, ..} patuensd speor cols 5,

i
M |kler b LT3 601 P Mindows Bateh File
|| jretenlog
L ||'|'I|ﬂ.pr-::llﬁlli SrLEfZULY 16k P FRUFLRTIES File
|| |metersh 1 04 203 60 P HE
g (sl AR TS
|4 jmeeter-ner.cma L0 G PM  Windows Comme
|| gt repen VOANaed1 e Rl
(el ve o ik el 3 D] # il Halch F)
|| et sErver L2001 621 PM IiE
o |eEldre senver bl 1A R0 Bl P Nindows Baich Fi
|| jrssier- senger, oy | 131 P Teat Documen
|4 jmeber-tema LIG20LI A2 P Windows Comme
u |eElEngE 142003 6] B Nindows Coimen e
| ot SAFIEHM M
|| lnigdjzonf 1202000 6] P I Tie
=) logha.sml 2472013 6] P ML Decumen
o mmGrwryemel dFLR 1] PM Mimdowa Comram
| | miemar-serve an Lrddyaul o] ¥ Ml
| protysenverjks VI3 6d1 P K
|| vasenprace.piopeibay 4 ] P ROPERTIES Fil
3 shutdosmemd LHAIAZI P Windows Comme
|| shutdown.sh 1242013 ] P Hi t
o shapled.cmil 4L ] PR Nindiwe Coream




Following figure annotates the various components in the JMeter GUI

S L L R e T Hemu bar Fest stabuas e
file Edit Search Run Opblons Help WD S \\
3 (<] G | o= | AL 3 3] f
= | = o & =] " » | B % -] § e - = @ o L]
o (TSt Pian
= - Test Plan
Name: [Test Flan
Comments:
User Defined Variables
L3 lue
Fast Flam
CRTITFeUraEsonT
Detai Audd Add from Clipboard Up Dowm
Run Thread Groups consecutively (iL.e. run groups one at a time)
Run tearDown Thread Groups after shutdown of main threads
Functional Test Mode (i.e. save Response Data and Sampler Data)
Selecting Functional Test Mode may adversely affect perfarmance
Add directory o jar o classpath Browss... Dbt Chear
rar

Start JMeter in Server Mode

Server mode is used for distributed testing. This testing works as-stisrgr model. In
this model, JMeter runs on server computer in server mode. Ohaieputer, JMeter
runs in GUI mode.

To start the server mode, you run the bat fildjimaterserver.bat as below figure

BN C\Windows\system32\cmd.exe - jmeter-server.bat Start JMeter in server mode |ﬂ|ﬁ

G:Nguyen*Source_codesapache—jmeter—2.9-hinkimeter—zserver.hat )y
Could not find Apachedmeter_core.jar ...

--. Irying JMETER_HOME=..

Found ApacheJMeter_core.jar
Created remote ohject: UnicastServerRef [liveRef: [endpoint:[192.168.1.3:956861<(1

ocal,objID: [-1dble2?4:1408chhd998:-7fff . 668126796259709220@111]




Start JMeter in command line mode

JMeter in GUI mode consumes much computer memory. For saving resource, you may
choose to run JMetevithout the GUI. To do so, eshe following command options

JMeter command [ine

A
[ |
jmeter-n -f testPlan_jmx —I log.jrl -H proxy Server -P 8000
Specified IMeter is Name of file contains Log file stores Proxv server host name and port
torun in command the Test Plan test result
line mode
This is a command linexample
BN C\Windows\system32\cmd exe [_':' |-= Ii‘l

C:~>ocd apache—jmeter—2.%-hin

C:~wapache—jmeter—2_?%bin>jmeter —n —t testPlan.jmx -1 lo_

3

4 ({1}

$jmeter -n -t testPlan.jmx - | log.jtl -H 127.0.0.1-P 8000

Additional Packages

Based on your requirement, you will need one or noptenal packages listdaelow.
1 Java Compiler

Java Compiler allows developers to build JMeter source code and other JMeter
plugins



1T SAX XML parser

SAX is the Simple API for XML, originally a Javanly API. You can use SAX
XML parser as an alteative to XML parser in JMeter

1 Email Support

JMeter has extensive Email capabilities. It can send email based on test results
and has a POP3(S)/IMAP(S) sampléalso has an SMTP sampler.

1 JDBC driver
If you want to est database servenqu have to install JDBC driver

Use JMeter in Linux

1 Using JMeter in Linux is the same as in Window; you simply run the following
shell script.

1 Run the script filgmeter (This file has no extensionjun JMeter(in GUI
mode by default).

1 Run the script filgmeter-server - start JMeter in server mode (calls JMeter
script with appropriate parameters)

jmeter.sh - very basic JMeter script with no JVM options specified.
mirror -server.sh- runs the JMeteMirror Server in norGUI mode

shutdown.sh- Run the Shutdown client to stop a PGRJI instance gracefully

= =2 =_ =4

stoptest.sh- Run the Shutdown client to stop a AGRJI instance abruptly

How to Perform performance testinh in Jmet

JMeter offkeaesfiihtoPeEofwonmance testing

JMeter can be used to test performance
and HTML, as wel | as dynamic resources, su

JMeter can discover maxi mum nuimberc ar C
handl e



JMeter provides a variety of graphical
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Performance Testing includes:

Load TeMotdienging the expected usage by si
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Seprarate tHhread Application
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Create a Performance Test Pl an in Jmeter

Il n this tutorial, we are doing a perfor man

Before testing the performance of target w

number of wusers visit

Nor maoddad Aver age
of users vis

Heavy :Lddd maxi mum number
What 1 s your target in this test?

Her e ricsadmndéep t hi s practical exampl e

Add Thread | | AddIMeter | | Add Graph
Group elements result

.'{ i

Run Test &
Get Result

i,
y

Step 1) Add Thread Group

StdMet er
Sel eecsta Ml t he tree
Ad@ihread Group

Right click on the Test ABBanT harneda dasd d Uas enr esw

Thread Group



File Edit Search Run Options Help
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Paste Ctrl-v Test Fragment  »| setlp Thread Group
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Pre Processors b
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] ame:
Save Selection As... Post Processors
Assertions b
Save Node As | Cirl-G
Ve e ! Listener [
Save Screen As lmage Ctri+Shift-G
Enable
Disable
Toaggle Ctrl-T
Help
n Thread Group control panel, enter Threa
Thread Group
Hame: |Thread Group
Comments:
Action to be taken after a Sampler error
® Contim

Number

Loop Codml®t ( Number

Thread Properties

Humber of Threads (users): |‘IUIZJ

Ramp-Up Period (in seconds): (100

Loop Count: [_| Forever |1[]

[ ] Scheduler

of: TihMGemler

Rampp PetDod:

[ | Delay Thread creation until needed
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The Thread Count and The Loop Counts are
Thread Count Loop Covnt
Connect Ong vser
USQT’ | & £ 5 . Connect 17 time
USQI{ 2 & O vg 9 Connect 2™ time 0
....... I “ Connect 10" time
9 —
user 100 —
i WD SOIVEr Web Server
Simulates 100 concurrent users Loop Count simulates one user
connecting to target website connecting to target website 10 times
RampUp Period tells JIMeter how long to delay before starting next useexample, if we
have 100 users and a 100 second Ramperiod, then the delay between starting users would
be 1 second (100 users /100 seconds)
? HTTP request
Userl ——
% Delay 1seconds
User2
g Delay 1seconds
User3
@
Step 2) Adding JMeter el ement s
Now we determehemenhats JWMetdi s test. The el
HTTP request Defaul't
This el ement can ibcekiandgd eodn htyh er iTghAté é&d Gr o u |
Config £&Il edméeliPt Request Defaults.
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Save Node As Image Cul-G . i
Keystore Configuration
Il n the HTTP Request Def aulntasmec awmtdreal tpeasmne |
HTTP Request Defaults
Name: |HTTF' Request Defaults
Comments:
Web Server
{Senrer Name or IP: |www.g0ug|e.u:0m |Port Number: |20

HTTP Request

e E Test Plan =
¢ [ Thread Grou Thread Group
4ig H1TP Regid ¥ Logic Controller »
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HTTP Request
Hame: |HTTF' Request

Comments:

Web Server

Server Name or IP;

HTTP Request

Implementation: w | Protocol [http]:

Path: |

[ | Redirect Automatically Follow Redirects Use KeepAli

1/ Parameters |/ Post Body |

Send Param

Mame:

For exampl e, if you enter "calendar"™ in Pa
http:// www. google.com/ cal endar to Googl e
HTTP Request
Implementation: -

Path: |ca|endar|

[ | Redirect Automatically Follov

I f you keep the Path field bl ank JMeter
http:// www. google.com to Google server

h

t hi keep the Path field bl an
tp:/

I n s test, you
ht /| www. googl e.com to Google server.

Step 3) Adding Graph result

JMeter can show the test result in Graph f

Right cliAkeTddts-bRIGeReH Ul t s



Step 4) Run Test and get the test resul't

Press Run button (Ctrl + R) on Tool bar to
result display on Graph at the real ti me.

The pictu

re W presents al@dmapmplsesfs avhtoe
accessed on
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bel o
website www.googl e. com.
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At the bottom of the picture, there are th




Bl ack: The tot al number of current samp

Bl ue: The current average of all sampl e
Red: Theamdiamrendewitati on.
Green: Throughput rate that represents

server handl ed

Let analyze the performance of Google serv

Graph Results

Name: |Graph Results |

Comments:

Write results to file | Read from file

Filename| H Browse... |LogIDispIay{}nIy: []Errors [ ] Successes

Graphs to Display Data Average Median Deviation Throughput

1380 ms

0ms (] I | It

No of Samples 1198 Latest Sample 1796 Average 987
Deviation 57T Throughput 1.491.193/minute Median 961




To analyze the performance of the web serv
parameter s

Throughput
Devi ati on

par an

The Throughput mp o t
r Through

IS [ an
handl e heavy | oad. The highe e
S testGoohlet s
ndle 1,491.193
oogle server h
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Let compare the performance of Googl e s
ttp:

performance test result of website h
website)

Vv
/

S~ -

Graphs to Display [v] Data [v] Average [v]Median [w]Deviation [v] Throughput

5742 ms

0oms [q] I I [v

No of Samples 1145 Latest Sample 1008 Average 2733
Deviation 2689 Throughput 867.326/minute Median 1862




The throughput of weboiot €@ omnder 8t6&s t3 216t tmp :r
this server handle 867.326 requests per mi
The deviation is 2689, much higher than Go
performance of this website is |l ess than
NOTE:he abaodlwuees depend on several factors |
your internet speed, your CPU power etc. H
same results as above. So don't panic!

Troubl eshooting:

|l f you face the dboswe swhdanear irasn.n.i.ngdd htehe

Check whether you are connecting to int
proxy.

Open a new instance of Jmeter

Open the PerformanceTestPlan.jmx i n Jme

Double Click onGifihpba®ReGuobup
Run the Test



Snapshots
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