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Vision: 

1. Institute Vision & Mission, Department Vision & Mission Institute 

 
 

To produce Competent Engineering Graduates & Managers with a strong 

base of Technical & Managerial Knowledge and the Complementary Skills needed 

to be Successful Professional Engineers & Managers. 

Institute Mission: 
 

To fulfill the vision by imparting Quality Technical & Management 

Education to the Aspiring Students, by creating Effective Teaching/Learning 

Environment and providing State – of the – Art Infrastructure and Resources. 

 

 
Department Vision: 

 

To produce Industry ready Software Engineers to meet the challenges of 

21st Century. 

Department Mission: 
 

1. Impart core knowledge and necessary skills in Computer Science and 
Engineering through innovative teaching and learning methodology. 

2. Inculcate critical thinking, ethics, lifelong learning and creativity needed for 
industry and society. 

3. Cultivate the students with all-round competencies, for career, higher 
education and self-employability. 



2.   PO, PEO& PSO Statements 

 
 

PROGRAMME OUTCOMES (POs) 

PO-1: Engineering knowledge - Apply the knowledge of mathematics, science, engineering fundamentals of 

Computer Science& Engineering to solve complex real-life engineering problems related to CSE. 

PO-2: Problem analysis - Identify, formulate, review research literature, and analyze complex engineering 

problems related to CSE and reaching substantiated conclusions using first principles of mathematics, natural 

sciences, and engineering sciences. 

PO-3: Design/development of solutions - Design solutions for complex engineering problems related to CSE 

and design system components or processes that meet the specified needs with appropriate consideration for 

the public health and safety, cultural, societal and environmental considerations. 

PO-4: Conduct investigations of complex problems - Use research-based knowledge and 

research methods, including design of experiments, analysis and interpretation of data and 

synthesis of the information to provide valid conclusions. 
PO-5: Modern tool usage - Select/Create and apply appropriate techniques, resources and modern engineering 

and IT tools and technologies for rapidly changing computing needs, including prediction and modeling to 

complex engineering activities, with an understanding of the limitations. 

PO-6: The engineer and society - Apply reasoning informed by the contextual knowledge to assess societal, 

health, safety, legal and cultural issues and the consequent responsibilities relevant to the CSE professional 

engineering practice. 

PO-7: Environment and Sustainability - Understand the impact of the CSE professional engineering solutions in 

societal and environmental contexts and demonstrate the knowledge of, and need for sustainable 

development. 

PO-8: Ethics - Apply ethical principles and commit to professional ethics and responsibilities and norms of the 

relevant engineering practices. 

PO-9: Individual and team work - Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 
PO-10: Communication - Communicate effectively on complex engineering activities with the engineering 

community and with the society-at-large, such as, being able to comprehend and write effective reports and 

design documentation, make effective presentations, give and receive clear instructions. 

PO-11: Project management and finance - Demonstrate knowledge and understanding of the engineering and 

management principles and apply these to one’s own work, as a member and leader in a team, to manage 

projects and in multidisciplinary environments. 

PO-12: Life-long learning - Recognize the need for and have the preparation and ability to engage in 

independent and life-long learning in the broadcast context of technological changes. 



Program Educational Objectives (PEOs): 
PEO 1:Graduates will be prepared for analyzing, designing, developing and testing thesoftware solutions and 

products with creativity and sustainability. 

PEO 2: Graduates will be skilled in the use of modern tools for critical problem solvingandanalyzing industrial and 

societal requirements. 
 

PEO 3:Graduates will be prepared with managerial and leadership skills for career andstarting up own firms. 
 

Program Specific Outcomes (PSOs): 
PSO 1:Develop creative solutions by adapting emerging technologies / tools for real timeapplications. 

 

PSO 2: Apply the acquired knowledge to develop software solutions and innovative mobileapps for various 

automation applications 
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LIST OF EXPERIMENTS (SYLLABUS) 

 

(15A05701) GRID AND CLOUD COMPUTING LABORATORY 

(Common to CSE&IT) 

(15A05710) GRID AND CLOUD COMPUTING LABORATORY 
 
 

Course Objectives: 

 The student should be made to: 

 Be familiar with developing web services /Applications in grid framework. 

 Be exposed to tool kits for grid and cloud environment. 

 Learn to use Hadoop 

 Learn to run virtual machines of different configuration. 
Course Outcomes: 

 The student should be able to 

 Design and Implement applications on the Cloud. 

 Design and implement applications on the Grid. 

 Use the grid and cloud tool kits. 

 
 

GRID COMPUTING PROGRAMS USING 

GRID SIM 

Installations Steps :- 

Requirements: 

 
Ste 

ps: 

1. JDK 
2. Grid Sim Toolkit 

 

4. Install JDK toolkit 
5. Set path for JDK toolkit 

Path=C:/jdk1.8/binClasspath=C:/j 

dk1.8/jre/lib/rt.jar; 

6. Download Grid Sim 5.2 
7. Extract Grid Sim in to one folder. 
8. Set path=C:/gridsim/bin; 
9. Set Class path=C:/gridsim/jar/*; 
10. Set Class path=C:/gridsim/examples; 
11. Set variable GridSim=C:/gridsim 
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GRID COMPUTING PROGRAMS USING GRIDSIM 
1 Program to creates one Grid resource with three machines 
2 Program to to create one or more Grid users. A Grid user contains one or more Gridlets 
3 Program to shows how two GridSim entities interact with each other ; main( ie example3 ) class creates Gridlets and sends 

them to the other GridSim entities, i.e. Test class 
4 Program shows how a grid user submits its Gridlets or tasks to one grid resource entity 

5 Program to show how a grid user submits its Gridlets or task to many grid resource entities 
6 Program to show how to create one or more grid users and submits its Gridlets or task to many grid resource entities 
7 Program to creates one Grid resource with three machines 

Grid computing programs using Use Globus Toolkit or equivalent: 
1 Develop a new Web Service for Calculator. 
2 Develop new OGSA-compliant Web Service. 
3 Using Apache Axis develop a Grid Service. 
4 Develop applications using Java or C/C++ Grid APIs 
5 Develop secured applications using basic security mechanisms available in Globus Toolkit. 

Develop a Grid portal, where user can submit a job and get the result. Implement it with and without GRAM 

concept. 

 

CLOUD COMPUTING  
Programs on SaaS 

1 Create an word document of your class time table and store locally and on the cloud with doc,and  pdf format . ( use www.zoho.com 
anddocs.google.com) 

2 Create a spread sheet which contains employee salary information and calculate gross and total sal using the formula 
DA=10% OF BASIC HRA=30% OF BASIC 

PF=10% OF BASIC IF BASIC<=3000 12% OF BASIC IF BASIC>3000 TAX=10% OF 

BASIC IF BASIC<=1500 

=11% OF BASIC IF BASIC>1500 AND BASIC<=2500 

=12% OF BASIC IF BASIC>2500 

( use www.zoho.com and docs.google.com) 
NET_SALARY=BASIC_SALARY+DA+HRA-PF-TAX 

3 Prepare a ppt  on cloud computing –introduction , models, services ,andarchitecture 

Ppt should contain explanations, images and at least 20 pages 
( use www.zoho.com and docs.google.com) 

4 Create your resume in a neat format using google and zoho cloud 

Programs on PaaS 
1 Write a Google app engine program to generate n even numbers and deploy it 

to google cloud 

2 Google app engine program multiply two matrices 
3 Google app engine program to validate user ; create a database login(username, password) in  mysql and deploy to cloud 
4 Write a Google app engine program to display nth largest no from the given list 

of numbers and deploy it into google cloud 

5 Google app engine program to validate the user 
Use mysql to store user info and deploy on to the cloud 

Implement Prog 1-5 using Microsoft Azure 

http://www.zoho.com/
http://www.zoho.com/
http://www.zoho.com/
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GRIDCOMPUTINGPROGRAMSUSINGGRIDSIM 

1. ProgramtocreatesoneGridresourcewiththreemachines 

 

import 

java.util.Calendar;im 

port 

java.util.LinkedList; 

 
 

importgridsim.*; 

 

 

classExample1 

 

{ 
 

publicstaticvoidmain(String[]args) 

 

{ 
 

System.out.println("StartingexampleofhowtocreateoneGrid"+"resource"); 

 

 

try 

 

{ 
 

intnum_user=0; 

 

Calendar calendar = 

 

Calendar.getInstance();booleantr 
 

ace_flag=true; 

 

 

String[]exclude_from_file ={ 

""};String[]exclude_from_proce 

ssing={""}; 

 

Stringreport_name=null; 
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System.out.println("Initializing GridSim 

package");GridSim.init(num_user,calendar,trace_fla 

g,exclude_from_file, 

exclude_from_processing,report_name); 

 

 

GridSim.init(num_user,calendar,trace_flag); 

 

 

GridResourcegridResource=createGridRes 

ource();System.out.println("Finishthe1 

stexample"); 

 

 

} 

 

catch(Exceptione) 

 

{ 
 

e.printStackTrace();System.out.print 

ln("Unwanted errorhappens"); 

} 

 

} 

 

 

privatestaticGridResourcecreateGridResource() 

 

{ 
 

System.out.println("Starting tocreateoneGridresourcewith"+"3 Machines..."); 

 

 

MachineList mList = new 

MachineList();System.out.println(" 

CreatesaMachinelist"); 

 

intmipsRating=377; 
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mList.add( new Machine(0, 4, mipsRating)); // First 

MachineSystem.out.println("Createsthe1stMachinethathas4 

PEsand"+"storesitintothe 

Machinelist"); 

 

mList.add( new Machine(1, 4, mipsRating)); // Second 

MachineSystem.out.println("Createsthe2ndMachinethath 

as4PEsand"+ 

"storesitintotheMachinelist"); 

 

mList.add( new Machine(2, 2, mipsRating)); // Third 

MachineSystem.out.println("Createsthe3rdMachinethath 

as 2PEsand "+ 

"storesitintotheMachinelist"); 

 

 

Stringarch="SunUltra"; 

 

//systemarchitectu 

reStringos="Solaris"; 

//operatingsystem 

doubletime_zone=9.0; 

//timezonethisresourcelocat 

eddoublecost=3.0; 

 

 

e 

 

 
//thecostofusingthisresourc 

 

 

ResourceCharacteristicsresConfig=newResourceCharacte 

ristics(arch, os, mList, 

ResourceCharacteristics.TIME_SHARED,time_zone,co 

st); 

 
 

System.out.println(); 
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System.out.println("CreatesthepropertiesofaGridresou 

rceand"+"storestheMachinelist"); 

 

Stringname="Resource_0"; // resource 

namedoublebaud_rate=100.0; 

//communicationspe 
 

ed 
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longseed=11L*13*17*19*23+1; 

 

doublepeakLoad=0.0; // the resource load during 

peak hourdoubleoffPeakLoad=0.0; 

//theresourceloadduringoff- 

peakhrdoubleholidayLoad=0.0; 

//theresourceloadduring 
 

holiday 

 

 

LinkedList<Integer>Weekends=newLinkedList<Integer>() 

 

;Weekends.add(new 

Integer(Calendar.SATURDAY));Weekends.add(newInteger( 

Calendar.SUNDAY)); 

 
 

// incorporates holidays. However, no holidays are 

set in this 

exampleLinkedList<Integer>Holidays=newLinkedList<Int 

eger>(); 

 
 

GridResourcegridRes= 

null;try 

{ 
 

gridRes = new GridResource(name, baud_rate, 

seed,resConfig,peakLoad,offPeakLoad,holidayL 

oad,Weekends,Holidays); 

} 
 

catch (Exception 

e) 

{e.printStackT 

race(); 
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} 

 

 

System.out.println("Finally,createsoneGridresourcean 

dstores"+"thepropertiesofaGridresource"); 
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returngridRes; 

 

} 

 

} 

 

 

Output: 
 
 
 

 
 

2. ProgramtocreateoneormoreGridusers.AGridusercontainsoneormoreGridlets. 
import 

java.util.*;i 

mportgridsim. 

*; 

 

 

classExample2 

 

{ 
 

publicstaticvoidmain(String[]args) 

 

{ 
 

System.out.println("StartingexampleofhowtocreateGriduse 

rs");System.out.println(); 

 

try 
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{ 

 

GridletList list = 

createGridlet();System.out.println("Creat 

ing"+list.size()+"Gridlets");ResourceUser 

ListuserList=createGridUser(list); 

System.out.println("Creating"+userList.size()+"Gridus 

ers");printGridletList(list); 

System.out.println("Finishtheexample"); 

 

} 
 

catch(Exceptione) 

 

{ 
 

e.printStackTrace();System.out.prin 

tln("Unwanted errorhappens"); 

} 

 

} 
 

privatestaticGridletListcreateGridlet() 

 

{ 
 

GridletList list = new 

GridletList();intid=0; 

doublelength=3500 

.0;long file_size 
 

= 

 

300;longoutput_si 

ze=300; 

Gridletgridlet1=newGridlet(id,length,file_size,out 

put_size);id++; 

Gridletgridlet2=newGridlet(id,5000,50 

0,500);id++; 
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Gridletgridlet3=newGridlet(id,9000,90 

0,900);list.add(gridlet1); 

list.add(gri 

dlet2);list. 

add(gridlet3 

); 
 

Random random = new 

Random();GridSimStandardPE 

.setRating(100);intcount=5 

 

; 

 

double min_range = 

0.10;double max_range 

= 0.50;for(inti=1; 

i<count+1;i++) 

{ 
 

length=GridSimStandardPE.toMIs(random.nextDouble()*ou 

tput_size);file_size=(long)GridSimRandom.real(100,min 

_range,max_range, 
 

random.nextDouble()); 

output_size=(long)GridSimRandom.real(250,min_range,ma 

x_range,random.nextDouble()); 
 

Gridletgridlet=newGridlet(id+i,length,fil 

e_size,output_size); 

list.add(gridlet); 

 

} 

 

 

returnlist; 

 

} 
 

privatestaticResourceUserListcreateGridUser(GridletListlist) 
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{ 
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ResourceUserListuserList=newResourceUserList(); 

 

 

userList.add(0);//userIDstartsfrom0us 

erList.add(1); 

userList.add(2); 

 

 

intuserSize=userList 

 

.size();int 

gridletSize = 

list.size();intid=0; 

for(inti =0;i<gridletSize;i++) 

 

{ 
 

if(i !=0&& i 

 

%userSize==0)id++; 

 

 

((Gridlet)list.get(i)).setUserID(id); 

 

} 

 

 

returnuserList; 

 

} 

 

 

privatestaticvoidprintGridletList(GridletListlist) 

 

{ 
 

intsize=list. 

size();Gridle 

tgridlet; 
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String indent = 

"";System.out.p 

rintln(); 

System.out.println("GridletID"+indent+"UserID"+ind 

ent+"length"+indent+" filesize"+indent+ 

"outputsize"); 

 

for(inti =0;i <size;i++) 

 

{ 
 

gridlet=(Gridlet)list.get(i); 

System.out.println(indent + 

gridlet.getGridletID() + indent +indent + 
 

indent + gridlet.getUserID() + indent + 

indent +(int)gridlet.getGridletLength() 

+indent+indent+ 
 

(int) gridlet.getGridletFileSize() + 

indent + indent 

+(int)gridlet.getGridletOutputSize()) 

 

; 

 

} 

 

} 
 

}// endclass 

 

 

 

 

 

 

3. ProgramtoshowshowtwoGridSimentitiesinteractwitheachother;main(ieexample3)classcr 
eatesGridletsandsendsthemto theotherGridSimentities,i.e.Testclass 

import 

java.util.*;i 

mportgridsim. 
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*; 

classExample3extendsGridSim 

{ 
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privateStringentityN 

ame_;privateGridletL 

istlist_; 

privateGridletListreceiveList_; 

Example3(Stringname,doublebaud_rate,GridletListlist)throwsException 

{ 
 

super(name 

);this.lis 

t_=list; 

receiveList_ = new 

GridletList();entityNam 

e_="Test"; 

newTest(entityName_,baud_rate); 

} 
 

publicvoidbody() 

 

{ 
 

intsize=list_. 

size();Gridlet 

obj,gridlet; 

for(inti =0;i <size;i++) 

 

{ 
 

obj=(Gridlet)list_.get(i); 

 

System.out.println("InsideExample3.body()=>SendingGri 

dlet"+obj.getGridletID()); 

super.send(entityName_, 

GridSimTags.SCHEDULE_NOW,GridSimTags.GRIDLET_SUBM 

IT,obj); 

gridlet=super.gridletReceive(); 

System.out.println("InsideExample3.body()=>ReceivingG 
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ridlet"+gridlet.getGridletID()); 
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receiveList_.add(gridlet); 

 

} 
 

super.send(entityName_, 

GridSimTags.SCHEDULE_NOW,GridSimTags.END_OF_SIMULA 

TION); 

} 

 

publicGridletListgetGridl 

etList(){returnreceiveL 

ist_; 

} 

 

publicstaticvoidmain(String[]args) 

 

{ 
 

System.out.println("Starting 

Example3");System.out.println( 

); 

 

 

try 

 

{ 
 

intnum_user=0;//numberofusersneedtobecreatedCale 

ndarcalendar=Calendar.getInstance(); 

booleantrace_flag=true;//meantraceGridSim 

eventsString[]exclude_from_file={""}; 

String[]exclude_from_processing={ 

""};Stringreport_name=null; 

System.out.println("Initializing GridSim 

package");GridSim.init(num_user,calendar,trace_flag,e 

xclude_from_file, 

exclude_from_processing, 

report_name);GridletListlist=creat 
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eGridlet(); 
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System.out.println("Creating " + list.size() + " 

Gridlets");Example3obj=newExample3("Example3",56 

0.00,list);GridSim.startGridSimulation(); 

GridletListnewList=obj.getGridletLi 

st();printGridletList(newList);Syst 

em.out.println("FinishExample3"); 

} 

 

catch(Exceptione) 

 

{ 
 

e.printStackTrace();System.out.prin 

tln("Unwantederrorshappen"); 

} 

 

} 
 

privatestaticGridletListcreateGridlet() 

 

{ 
 

GridletList list = new 

GridletList();intid=0; 

doublelength=3500 

.0;long file_size 
 

= 

 

300;longoutput_si 

ze=300; 

Gridletgridlet1=newGridlet(id,length,file_size,out 

put_size);id++; 

Gridletgridlet2=newGridlet(id,5000,50 

0,500);id++; 

 

Gridletgridlet3=newGridlet(id,9000,900,900); 
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list.add(gri 

dlet1);list. 

add(gridlet2 

);list.add(g 

ridlet3); 

long seed = 

11L*13*17*19*23+1;Randomrando 

m=newRandom(seed);GridSimStan 

dardPE.setRating(100); 

intcount=5; 

 

for(inti=1; i<count+1;i++) 

 

{ 
 

length = 

GridSimStandardPE.toMIs(random.nextDouble()*50 

);file_size=(long)GridSimRandom.real(100,0.10, 

0.40, 

random.nextDouble()); 

output_size=(long)GridSimRandom.real(250,0.10,0.50,ra 

ndom.nextDouble()); 
 

Gridletgridlet=newGridlet(id+i,length,fil 

e_size,output_size); 

list.add(gridlet); 

 

} 

 

 

returnlist; 

 

} 
 

privatestaticvoidprintGridletList(GridletListlist) 

 

{ 
 

int size = 
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list.size();Gr 

idletgridlet; 
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String indent = 

"";System.out.p 

rintln(); 

System.out.println("========== OUTPUT 
 

==========");System.out.println("GridletID 

"+indent+"STATUS"); 

 

for(inti =0;i <size;i++) 

 

{ 
 

gridlet=(Gridlet)list.get(i); 

System.out.print(indent+gridlet.getGridletID()+indent 

+indent); 

 

 

if (gridlet.getGridletStatus() == 

Gridlet.SUCCESS)System.out.println 

("SUCCESS"); 

} 

 

} 

 

} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Programshowshowagriduser submitsitsGridletsortaskstoonegridresourceentity 
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import 

java.util.*;i 

mportgridsim. 

*; 

classExample6extendsGridSim 

{ 
 

private Integer 

ID_;private 

String 

name_;privateGrid 

letListlist_; 

privateGridletListrecei 

veList_;privateinttotal 

Resource_; 

 

Example6(Stringname,doublebaud_rate,inttotal_re 

source)throwsException 

{ 

 

super(name, 

baud_rate);this.na 

me_ =name; 

this.totalResource_ = 

total_resource;this.receiveList_ 
 

= new 

GridletList();this.ID_=newIntege 

r(getEntityId(name)); 

System.out.println("Creatingagriduserentitywithnam 

e="+name+",andid=" +this.ID_); 

this.list_ = createGridlet( 
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this.ID_.intValue() 

 

);System.out.println(name+":Creating"+this. 

list_.size()+ 

"Gridlets"); 

 

} 
 

publicvoidbody() 
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{ 

 

intresourceID[]=newint[this.totalResource_]; 

double resourceCost[] = new 

double[this.totalResource_];StringresourceN 

ame[]=newString[this.totalResource_]; 

 

LinkedList 

resList;ResourceCharacte 

ristics 

resChar;while(true) 

{ 
 

super.gridSimHold(1.0);//holdby1sec 

ondresList=super.getGridResourceLis 

t(); 

if (resList.size() == 

this.totalResource_)break; 

else 

 

{ 
 

System.out.println(this.name_ 

 

+":Waiting 

togetlistofresources..."); 

} 

 

} 
 

inti =0; 

for(i=0;i<this.totalResource_;i++) 

{ 
 

resourceID[i] = ( (Integer)resList.get(i) 

 

).intValue();super.send(resourceID[i], 

GridSimTags.SCHEDULE_NOW, 
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GridSimTags.RESOURCE_CHARACTERISTICS,this.ID_); 



34 
 

resChar=(ResourceCharacteristics)super.receiveEventOb 

ject();resourceName[i]=resChar.getResourceName(); 

resourceCost[i]=resChar.getCostPerSec(); 

System.out.println(this.name_+":ReceivedResourceCharacteristicsf 

rom"+resourceName[i]+",withid="+resourceID[i]); 

super.recordStatistics("\"Received 

ResourceCharacteristics " +"from" 

+resourceName[i]+"\"",""); 
 

} 
 

Gridlet 

gridlet;St 

ringinfo; 

intid=0; 

 

for(i=0;i <this.list_.size();i++) 

 

{ 
 

gridlet=(Gridlet)this.list_.get(i); 

info="Gridlet_"+gridlet.getGridletID(); 

id = 

GridSimRandom.intSample(this.totalResource_);System.o 
 

ut.println(this.name_+":Sending"+info+"to"+ 

resourceName[id]+"withid="+resourceID 

[id]);super.gridletSubmit(gridlet, 

resourceID[id]);super.recordStatistics(" 

\"Submit"+info+"to"+ 

resourceName[id]+"\"" 

,"");gridlet=super.gridl 

etReceive(); 

System.out.println(this.name_+":ReceivingGridlet"+gri 

dlet.getGridletID()); 
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super.recordStatistics("\"Received"+info+"from"+ 
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resourceName[id] + "\"", 

gridlet.getProcessingCost());this.receiveLi 

st_.add(gridlet); 

} 
 

super.shutdownGridStatisticsEntity();s 

uper.shutdownUserEntity();super.termi 

nateIOEntities(); 

System.out.println(this.name_+":%%%%Exitingbody()"); 

 

} 
 

publicGridletListgetGridl 

etList(){returnthis.rec 

eiveList_; 

} 

 

privateGridletListcreateGridlet(intuserID) 

 

{ 
 

GridletList list = new 

GridletList();intid=0; 

doublelength=3500 

.0;long file_size 
 

= 

 

300;longoutput_si 

ze=300; 

Gridletgridlet1=newGridlet(id,length,file_size,out 

put_size);id++; 

Gridletgridlet2=newGridlet(id,5000,50 

0,500);id++; 

 

Gridletgridlet3=newGridlet(id,9000,900,900); 

 

 

//settingtheowneroftheseGridlets 
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gridlet1.setUserID(u 

serID);gridlet2.setU 

serID(userID);gridle 

t3.setUserID(userID) 

; 

 

 

//StoretheGridletsinto 

alistlist.add(gridlet1 

);list.add(gridlet2);l 

ist.add(gridlet3); 

GridSimStandardPE.setRating(100); 

 

// creates 5 

Gridletsintmax= 

5; 

intcount=GridSimRandom.intSample( 

max);for(inti =1;i <count+1;i++) 

{ 
 

length = 

GridSimStandardPE.toMIs(GridSimRandom.doubleSample()*50) 

;file_size=(long)GridSimRandom.real(100,0.10,0.40, 

 

GridSimRandom.doubleSample());outp 

ut_size=(long)GridSimRandom.real(250,0.10,0.50, 

GridSimRandom.doubleSample()); 

Gridletgridlet=newGridlet(id+i,length 

,file_size, 

 

output_si 

ze);gridlet.setUser 

ID(userID);list.add 
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(gridlet); 
 

} 
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returnlist; 

 

} 
 

publicstaticvoidmain(String[]args) 

 

{ 
 

System.out.println("StartingExample6"); 

 

 

try 

 

{ 
 

int num_user = 3; // number of 

grid 

usersCalendarcalendar=Calendar.g 

etInstance(); 

booleantrace_flag=false;//meandon'ttraceGridSime 

ventsString[]exclude_from_file={""}; 

String[]exclude_from_processing={ 

""};Stringreport_name=null; 

GridSim.init(num_user, calendar, trace_flag, 

exclude_from_file,exclude_from_processing,re 

port_name); 

GridResourceresource0=createGridResource("Reso 

urce_0");GridResourceresource1=createGridResou 

rce("Resource_1");GridResourceresource2=create 

GridResource("Resource_2");inttotal_resource=3 

; 
 

Example6 user0 = new Example6("User_0", 560.00, 

total_resource);Example6 user1 = new 

Example6("User_1", 250.00, 

total_resource);Example6     user2     =     new 
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Example6("User_2", 150.00, 

total_resource);GridSim.startGridSimulation(); 
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GridletList newList = 

null;newList=user0.getGr 

idletList(); 

printGridletList(newList,"User_0"); 

 
 

newList = 

user1.getGridletList();printGridlet 

List(newList,"User_1"); 

 
 

newList = 

user2.getGridletList();printGridlet 

List(newList,"User_2"); 

 

 

System.out.println("FinishExample6"); 

 

} 
 

catch(Exceptione) 

 

{ 
 

e.printStackTrace();System.out.prin 

tln("Unwantederrorshappen"); 

} 

 

} 
 

privatestaticGridResourcecreateGridResource(Stringname) 

 

{ 
 

MachineListmList=newMachineLis 

t();intmipsRating =377; 

mList.add( new Machine(0, 4, mipsRating)); // 

First MachinemList.add( new Machine(1, 4, 

mipsRating)); // Second 

MachinemList.add(newMachine(2,2,mipsRating));// 
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ThirdMachine 
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Stringarch="SunUltra"; // 

system 

architectureStringos="Solaris"; 

//operating system 

doubletime_zone=9.0; 

//timezonethisresourcelocat 

eddoublecost=3.0; //thecostofusing 

thisresource 

 

ResourceCharacteristicsresConfig=newResourceCharac 

teristics(arch, os, mList, 

ResourceCharacteristics.TIME_SHARED,time_zone, 

cost); 

 
 

// 5. Finally, we need to create a 

GridResource object.doublebaud_rate=100.0; 

// communication 

speedlongseed=11L*13*17*19*23+1; 

doublepeakLoad=0.0; // the resource load during 

peak hourdouble offPeakLoad = 0.0; // the 

resource load during off-peak hrdouble 

holidayLoad = 0.0; // the resource load during 

holidayLinkedListWeekends=newLinkedList(); 

Weekends.add(newInteger(Calendar.SATUR 

DAY));Weekends.add(new 

Integer(Calendar.SUNDAY));LinkedList 

Holidays = new 

LinkedList();GridResourcegridRes=null; 

try{ 
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gridRes = new GridResource(name, baud_rate, 

seed,resConfig,peakLoad,offPeakLoad,holidayL 

oad,Weekends,Holidays); 

} 
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catch (Exception 

e) 

{e.printStackT 

race(); 

} 

 

 

System.out.println("CreatesoneGridresourcewithname="+na 

me);returngridRes; 

} 
 

privatestaticvoidprintGridletList(GridletListlist,Stringname) 

 

{ 
 

int size = 

list.size();Gr 

idletgridlet; 

 
 

String indent = 

"";System.out.p 

rintln(); 

System.out.println("==========OUTPUTfor"+name+"======== 

 

==");System.out.println("GridletID"+indent+"STATUS"+ind 

ent+ 

"ResourceID"+indent+"Cost"); 

 

 

for(inti =0;i <size;i++) 

 

{ 
 

gridlet=(Gridlet)list.get(i); 

System.out.print(indent+gridlet.getGridletID()+indent 

+indent); 
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if(gridlet.getGridletStatus()==Gridlet.SUCCESS) 
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System.out.print("SUCCESS"); 

 

 

System.out.println(indent+indent+gridlet.getResou 

rceID()+indent+indent+gridlet.getProcessingCos 

t()); 

} 

 

} 

 

 

}//endclass 

 

 

5. ProgramtoshowhowagridusersubmitsitsGridletsortasktomanygridresourceentities 

 
import 

java.util.*;i 

mportgridsim. 

*;publicclass 

Test 

{ 

private static final int MIN = 1; // min number 

of test 

casesprivatestaticfinalintMAX=8;//maxnumberoftes 

tcases 

 
/** 

* UsageinUnix/ Linux: 

* javac-classpath$GRIDSIM/gridsim.jar:.Test.java 

* javaTest[policy:space|time][testcasenumber:1-8] 
* 

* Forexample:javaTestspace7-->runningSpace-Sharedfortestcase#7 

* javaTesttime3 -->runningTime-Sharedfortestcase#3 
* 

* TheoperationoftheseTestCasesofferare: 

* TestCase1:SubmitGridlets-thenwaituntil allFinishtocollect 

* TestCase2:SubmitGridlets-Cancelsomeofthem-Finish 

* TestCase3:SubmitGridlets-Pausesomeofthem-Cancel-Finish 

* TestCase4:SubmitGridlets-Pause-Resume-Cancel-Finish 

* TestCase5:SubmitGridlets-Movesomeofthem-Finish 

* TestCase6:SubmitGridlets-Pause-Move-Finish 

* TestCase7:SubmitGridlets -Pause-Resume-Move-Finish 



48 
 

* TestCase8:SubmitGridlets-Pause-Resume -Move-Cancel-Finish 
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* 

* NOTE: 

* -TestCase1isthesimplestandTestCase8isthemostcomplicated. 
* 

* -TheseTestCasesarequiteflexible,meaning,youcanadjusthowbig 

* theseexperimentsarebyincreasing/decreasingtotalUser,totalPE,etc 

* frommain()only.Youdon'tneedtomodify 

* anyoftheTestCaseclasses. 
* 

* -Becarefulwhensettingthenumberstoohigh(above200) 

* sinceyoumightgetJava"OutofMemory"exception. 
* 

* -ForaneffectiveexperimentforGridletorJobmigration,youneedto 

* havealargenumberofGridResourceentities,saymorethan6. 
*/ 

publicstaticvoidmain(String[]args) 

{ 

System.out.println("Starting 

Test Cases");try 

{ 

// Parse the command 

line argsintpolicy=0; 

if ( args[0].equals("t") || 

args[0].equals("time") ) 

{policy=ResourceCharacteristics.TIME 

_SHARED; 

} 

else if ( args[0].equals("s") || 

args[0].equals("space") ) 

{policy=ResourceCharacteristics.SPACE_S 

HARED; 

} 

else { 

System.out.println("Error -- Invalid 

allocation policy... ");return; 

} 

 
//determinewhichtestcasenumbertocho 

oseinttestNum=Integer.parseInt(args 

[1]); 

if(testNum <MIN||testNum 

>MAX){testNum=MIN; 

} 

 
//////////////////////////////////////// 

//Firststep:InitializetheGridSimpackage.Itshouldbecalled 
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//beforecreating anyentities. Wecan'trunthisexamplewithout 

//initializingGridSimfirst. Wewillgetrun-timeexception 

//error. 

Calendarcalendar=Calendar.getInstance(); 

booleantrace_flag=false;//truemeanstracingGridSimevents 

 
//listoffilesorprocessingnamestobeexcludedfromany 

//statisticalmeasures 

String[]exclude_from_file ={ 

""};String[]exclude_from_proce 

ssing={""}; 

 
//thenameofareportfiletobe written. Wedon'twanttowrite 

//anything here. 

Stringreport_name=null; 

 
//initializeallrevelantvariables 

doublebaudRate[]={1000,5000};//bandwidthforeven 

,oddintpeRating[]={10,50};// PERating 

foreven,odd 

double price[] = {3.0, 5.0}; // 

resource for even, 

oddintgridletLength[]={1000,2000,3000, 

4000,5000}; 

 
//InitializetheGridSimpackage 

int totalUser = 2; // total Users for this 

experimentGridSim.init(totalUser,calendar,trace_fl 

ag,exclude_from_file, 

exclude_from_processing,report_name); 

 
////////////////////////////////////// 

//Secondstep:CreatesoneormoreGridResourceobjects 

int totalResource = 3; // total GridResources 

for this experimentint totalMachine = 1;// total 

Machines for each GridResourceinttotalPE=3; // 

total PEs for each 

MachinecreateResource(totalResource,totalMachine 

,totalPE,baudRate, 

peRating,price,policy); 

 
///////////////////////////////////// 

//Thirdstep:Createsgridusers 

inttotalGridlet=4; // total Gridlets for 

each 

UsercreateUser(totalUser,totalGridlet,gridle 

tLength,baudRate, 

testNum); 
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//////////////////////////////////// 
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//Fourthstep:Startsthesimu 

lationGridSim.startGridSim 

ulation(); 

} 

catch(Exceptione) 

{ 

System.out.println("Unwanted errors 

happen");System.out.println( e.getMessage() 

);System.out.println("Usage:javaTest[time|spa 

ce][1-8]"); 

} 

System.out.println("===============ENDOFTEST===================="); 

} 

 

/** 

* Createsmany GridResources 
*/ 

publicstaticvoidcreateResource(inttotalRes,intto 

talMachine,int totalPE, double[] 

baudRate, int[] 

peRating,double[]price,intpolicy) 

{ 

doublebandwidth=0; 

doublecost=0.0; 

 
//aloopthatcreatesoneormoreGridResou 

rcesfor(inti =0;i <totalRes;i++) 

{ 

Stringname="GridResource_ 

"+i;if(i %2==0) 

{ 

bandwidth = 

baudRate[0];cost=pr 

ice[0]; 

} 

else 

{ 

bandwidth = 

baudRate[1];cost=pr 

ice[1]; 

} 

 

//createsaGridResource 

createGridResource(name,totalMachine,totalPE, 

bandwidth,peRating,policy,cost); 

} 
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} 

 
/** 

* CreatesmanyGridUsers 
*/ 

public static void createUser(int totalUser, 

int 

totalGridlet,int[]glLength,double[ 

]baudRate,inttestNum) 

{ 

try 

{ 

doublebandwidth= 

0;doubledelay=0. 

0; 

 
for(inti=0;i<totalUser;i++) 

{ 

String name = 

"User_" + i;if(i 

%2==0){ 

bandwidth=baudRate[ 

0];delay=5.0; 

} 

else { 

bandwidth=baudRate[1]; 

} 

 

//createsaGriduser 

createTestCase(name, bandwidth, delay, 

totalGridlet, glLength,testNum); 

} 

} 

catch(Exceptione){ 

//...ignore 

} 

} 

 

/** 

* Aselectionofdifferenttestcases 
*/ 

privatestaticvoidcreateTestCase(Stringname,doubleband 

width,doubledelay,inttotalGridlet,int[]glLe 

ngth, 

inttestNum)throws Exception 

{ 
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switch(testNum) 

{ 

case1: 

newTestCase1(name,bandwidth,delay,totalGridlet,g 

lLength);break; 

 
case2: 

new TestCase2(name, bandwidth, delay, 

totalGridlet, glLength);break; 

 
case3: 

newTestCase3(name,bandwidth,delay,totalGridlet,g 

lLength);break; 

 
case4: 

newTestCase4(name,bandwidth,delay,totalGridlet,g 

lLength);break; 

 

case5: 

newTestCase5(name,bandwidth,delay,totalGridlet,g 

lLength);break; 

 
case6: 

newTestCase6(name,bandwidth,delay,totalGridlet,g 

lLength);break; 

 
case7: 

newTestCase7(name,bandwidth,delay,totalGridlet,g 

lLength);break; 

 
case8: 

newTestCase8(name,bandwidth,delay,totalGridlet,g 

lLength);break; 

 

default: 

System.out.println("Notarecognizedtestc 

ase.");break; 

} 

} 

 

/** 



55 
 

* CreatesoneGridresource.AGridresourcecontainsoneormore 

* Machines.Similarly,aMachinecontainsoneormorePEs(Processing 

* ElementsorCPUs). 
*/ 

privatestaticvoidcreateGridResource(Stringname,inttot 

alMachine,inttotalPE,double 

bandwidth,int[]peRating, 

intpolicy,doublecost) 

{ 

//HerearethestepsneededtocreateaGridresource: 

//1.WeneedtocreateanobjectofMachineListto storeoneormore 

//Machines 

MachineListmList=newMachineList(); 

 
intrating=0; 

for(inti =0; i <totalMachine;i++) 

{ 

//evenMachineshavedifferentPEratingcompareto 

oddonesif(i %2==0){ 

rating=peRating[0]; 

} 

else { 

rating=peRating[1]; 

} 

 

//2.CreateoneMachinewithitsid,numberofPEsandrating 

mList.add(newMachine(i,totalPE,rating)); 

} 

 

//3.CreateaResourceCharacteristicsobjectthatstoresthe 

//propertiesofaGridresource:architecture,OS,listof 

//Machines,allocationpolicy:time-orspace-shared,timezone 

//anditsprice(G$/PEtimeunit). 

Stringarch="SunUltra"; 

//systemarchitectu 

reStringos="Solaris"; 

//operatingsystem 

doubletime_zone=0.0; //timezonethisresourcelocated 

 
ResourceCharacteristicsresConfig=newResourceCharacte 

ristics(arch,os,mList,policy,time_zone,cost); 

 
//4.Finally,weneedtocreateaGridResourceo 

bject.longseed=11L*13*17*19*23+1; 
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double peakLoad = 0.0;// the resource load 

during peak hourdouble offPeakLoad = 0.0; // the 

resource load during off-peak 

hrdoubleholidayLoad=0.0;//theresourceloadduringh 

oliday 

 
// incorporates weekends so the grid resource is 

on 7 days a 

weekLinkedListWeekends=newLinkedList(); 

Weekends.add(newInteger(Calendar.SATURDAY));Weekends 

.add(newInteger(Calendar.SUNDAY)); 

 
// incorporates holidays. However, no holidays are 

set in this exampleLinkedListHolidays 

=newLinkedList(); 

try 

{ 

GridResourcegridRes=newGridResource(name,bandwidth,se 

ed,resConfig, peakLoad, offPeakLoad, holidayLoad, 

Weekends,Holidays); 

} 

catch(Exceptione) 

{ 

System.out.println("ErrorincreatingGridResource.") 

;System.out.println(e.getMessage()); 

} 

 

System.out.println("CreatesoneGridresourcewithname="+n 

ame);return; 

} 

 

}//endclass 

 
6. Programtoshowhowtocreateoneormoregridusersand 

submitsitsGridletsortasktomanygridresourceentities 
import 

java.util.*;i 

mportgridsim. 

*; 

 

 

 

 
/** 

 

* Thisistheexamplemainprogramthatdemonstrateshowto 
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* submit/cancel /resume/pause/moveGridletstodifferentGridResources. 
 

* Youcanplayaroundwiththisclassbyadjustingfewparametersinmain() 
 

* suchastotalUser,totalGridlet,etc. 
 

*/ 

publicclassTest 

{ 
 

private static final int MIN = 1; // min 

number of test casesprivatestaticfinal 

intMAX=8;//maxnumberoftestcases 

 
 

/** 

 

* UsageinUnix/ Linux: 
 

* javac-classpath$GRIDSIM/gridsim.jar:.Test.java 
 

* javaTest[policy:space|time][testcasenumber:1-8] 
 

* 

 

* Forexample:javaTestspace7-->runningSpace-Sharedfortestcase#7 
 

* javaTesttime3-->running Time-Sharedfortestcase#3 
 

* 

 

* TheoperationoftheseTestCasesofferare: 
 

* TestCase1:SubmitGridlets-thenwaituntil allFinishtocollect 
 

* TestCase2:SubmitGridlets-Cancelsomeofthem-Finish 
 

* TestCase3:SubmitGridlets-Pausesomeofthem -Cancel-Finish 
 

* TestCase4:SubmitGridlets-Pause-Resume-Cancel-Finish 
 

* TestCase5:SubmitGridlets-Movesomeofthem-Finish 
 

* TestCase6:SubmitGridlets-Pause-Move-Finish 
 

* TestCase7:SubmitGridlets-Pause-Resume-Move-Finish 



58 
 

* TestCase8:SubmitGridlets-Pause-Resume -Move-Cancel-Finish 
 

* 

 

* NOTE: 
 

* -TestCase1isthesimplestandTestCase8isthemostcomplicated. 
 

* 

 

* -TheseTestCasesarequiteflexible,meaning,youcanadjusthowbig 
 

* theseexperimentsarebyincreasing/decreasingtotalUser,totalPE,etc 
 

* frommain()only.Youdon'tneedtomodify 
 

* anyoftheTestCaseclasses. 
 

* 

 

* -Becarefulwhensettingthenumberstoohigh(above200) 
 

* sinceyoumightgetJava"OutofMemory"exception. 
 

* 

 

* -ForaneffectiveexperimentforGridletorJobmigration,youneedto 
 

* havealargenumberofGridResourceentities,saymorethan6. 
 

*/ 

publicstaticvoidmain(String[]args) 

{ 
 

System.out.println("Starting 

Test Cases");try 

{ 

 

// Parse the command 

line argsintpolicy=0; 

if ( args[0].equals("t") || 

args[0].equals("time") ) 

 

{policy=ResourceCharacteristics.TIME_ 

SHARED; 
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} 

 

else if ( args[0].equals("s") || 

args[0].equals("space") ) 

{policy=ResourceCharacteristics.SPACE_S 

HARED; 

} 

 

else { 

System.out.println("Error-- 

Invalidallocationpolicy...");return; 
 

} 

 

 

//determinewhichtestcasenumbertocho 

oseinttestNum=Integer.parseInt(args 

[1]); 

if(testNum<MIN ||testNum 

 

>MAX){testNum=MIN; 

 

} 

 

 

//////////////////////////////////////// 

 

//Firststep:InitializetheGridSimpackage.Itshouldbecalled 

 

//beforecreating anyentities.Wecan'trunthisexamplewithout 

 

//initializingGridSimfirst.Wewillgetrun-timeexception 

 

//error. 

Calendarcalendar=Calendar.getInstance(); 

booleantrace_flag=false;//truemeanstracing GridSimevents 

 

 

//listoffilesorprocessingnamestobeexcludedfromany 

 

//statisticalmeasures 
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String[]exclude_from_file ={ 

""};String[]exclude_from_proce 

ssing={""}; 

 
 

//thenameofareportfiletobewritten. Wedon'twanttowrite 

 

//anything here. 

Stringreport_name=null; 

 

//initializeallrevelantvariables 

doublebaudRate[]={1000,5000};//bandwidthforeve 

n,oddintpeRating[]={10,50};// PERating 

foreven,odd 

doubleprice[]={3.0,5.0};//resourcefore 

ven,oddintgridletLength[]={1000,2000,3 

000,4000,5000}; 

 

//InitializetheGridSimpackage 

 

int totalUser = 2; // total Users for this 

experimentGridSim.init(totalUser,calendar,trace_flag, 

exclude_from_file, 

exclude_from_processing,report_name); 

 

 

////////////////////////////////////// 

 

//Secondstep:CreatesoneormoreGridResourceobjects 

int totalResource = 3; // total GridResources 

for this experimentint totalMachine = 1;// total 

Machines for each GridResourceinttotalPE=3; 

// total PEs for each 

MachinecreateResource(totalResource,totalMachine 
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,totalPE,baudRate, 

 

peRating,price,policy); 
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///////////////////////////////////// 

 

//Thirdstep:Createsgridusers 

inttotalGridlet=4; // total Gridlets for 

each 

UsercreateUser(totalUser,totalGridlet,gridle 

tLength,baudRate, 

testNum); 

 

 

//////////////////////////////////// 

 

//Fourthstep:Startsthesimu 

lationGridSim.startGridSim 

ulation(); 

} 
 

catch(Exceptione) 

 

{ 
 

System.out.println("Unwanted errors 

happen");System.out.println( e.getMessage() 

);System.out.println("Usage:javaTest[time|s 

pace][1-8]"); 

} 

System.out.println("===============ENDOFTEST===================="); 

} 

 

 

/** 

 

* Createsmany GridResources 
 

*/ 

publicstaticvoidcreateResource(inttotalRes,intto 

talMachine,inttotalPE,double[]baudRate 
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,int[]peRating, 
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double[]price,intpolicy) 

 

{ 

 

doublebandwidth=0;dou 

blecost=0.0; 

 
 

//aloopthatcreatesoneormoreGridResou 

rcesfor(inti =0;i <totalRes;i++) 

{ 
 

Stringname="GridResource_ 

"+i;if(i %2==0) 

{ 

 

bandwidth = 

baudRate[0];cost=pr 

ice[0]; 

} 

 

else 

 

{ 
 

bandwidth = 

baudRate[1];cost=pr 

ice[1]; 

} 

 

 

//createsaGridResource 

createGridResource(name, totalMachine, 

totalPE, 

bandwidth,peRating,policy,cost); 

 

} 

 

} 
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/** 

 

* CreatesmanyGridUsers 
 

*/ 

 

public static void createUser(int totalUser, 

int 

totalGridlet,int[]glLength,double[ 

]baudRate,inttestNum) 
 

{ 

 

try 

 

{ 
 

doublebandwidth= 

0;doubledelay=0. 

0; 

 

for(inti=0;i<totalUser;i++) 

 

{ 
 

String name = 

"User_" + i;if(i 

%2==0){ 

bandwidth=baudRate[ 

0];delay=5.0; 

} 

 

else { 

bandwidth=baudRate[1]; 

} 

 

//createsaGriduser 

createTestCase(name,bandwidth,delay,totalGridlet,glLength, 
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testNum); 

 

} 

 

} 
 

catch(Exceptione){ 

 

//...ignore 
 

} 

 

} 

 

 

/** 

 

* Aselectionofdifferenttestcases 
 

*/ 

privatestaticvoidcreateTestCase(Stringname,doubleba 

ndwidth,doubledelay,inttotalGridlet,int[] 
 

glLength, 
 

inttestNum)throws Exception 

 

{ 

 

switch(testNum) 

 

{ 
 

case1: 

newTestCase1(name,bandwidth,delay,totalGridlet,gl 

Length);break; 

 

case2: 

newTestCase2(name,bandwidth,delay,totalGridlet,gl 

Length);break; 
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case3: 

newTestCase3(name,bandwidth,delay,totalGridlet,gl 

Length);break; 

 

case4: 

newTestCase4(name,bandwidth,delay,totalGridlet,gl 

Length);break; 

 

case5: 

newTestCase5(name,bandwidth,delay,totalGridlet,gl 

Length);break; 

 

case6: 

newTestCase6(name,bandwidth,delay,totalGridlet,gl 

Length);break; 

 

case7: 

newTestCase7(name,bandwidth,delay,totalGridlet,gl 

Length);break; 

 

case8: 

newTestCase8(name,bandwidth,delay,totalGridlet,gl 

Length);break; 

 

default: 
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System.out.println("Notarecognizedtestc 

ase.");break; 

} 

 

} 

 

 

/** 

 

* CreatesoneGridresource.AGridresourcecontainsoneormore 
 

* Machines.Similarly,aMachinecontainsoneormorePEs(Processing 
 

* ElementsorCPUs). 
 

*/ 

privatestaticvoidcreateGridResource(Stringname,intto 

talMachine,inttotalPE,double 
 

bandwidth,int[]peRating, 

intpolicy,doublecost) 

{ 

 

//HerearethestepsneededtocreateaGridresource: 

 

//1. WeneedtocreateanobjectofMachineListtostoreoneormore 

 

//Machines 

MachineListmList=newMachineList(); 

 

intrating=0; 

 

for(inti =0; i <totalMachine;i++) 

 

{ 
 

//evenMachineshavedifferentPEratingcompareto 

oddonesif(i %2==0){ 

rating=peRating[0]; 
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} 

 

else { 

rating=peRating[1]; 

} 

 

 

//2.CreateoneMachinewithitsid,numberofPEsandratingmLi 

st.add(newMachine(i,totalPE,rating)); 

} 

 

 

//3.CreateaResourceCharacteristicsobjectthatstoresthe 

 

//propertiesofaGridresource:architecture,OS,listof 

 

//Machines,allocationpolicy:time-orspace-shared,timezone 

 

//anditsprice(G$/PEtimeunit). 

Stringarch="SunUltra"; // 

system 

architectureStringos="Solaris"; 
 

//operating system 

doubletime_zone=0.0; //timezonethisresourcelocated 

 
 

ResourceCharacteristicsresConfig=newResourceCharac 

teristics(arch,os,mList,policy,time_zone,cost) 

; 

 

 

//4.Finally,weneedtocreateaGridResourceo 

bject.longseed=11L*13*17*19*23+1; 

double peakLoad = 0.0;// the resource load 

during peak hourdouble offPeakLoad = 0.0; // the 

resource load during off-peak 

hrdoubleholidayLoad=0.0;//the 
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resourceloadduringholiday 
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// incorporates weekends so the grid resource is 

on 7 days a 

weekLinkedListWeekends=newLinkedList(); 

Weekends.add(newInteger(Calendar.SATURDAY)) 

;Weekends.add(newInteger(Calendar.SUNDAY)); 

 

 

// incorporates holidays. However, no holidays are 

set in this exampleLinkedListHolidays 

=newLinkedList(); 

try 

{ 
 

GridResourcegridRes=newGridResource(name,bandwidth, 

seed,resConfig, peakLoad, offPeakLoad, 

holidayLoad, Weekends,Holidays); 

} 

 

catch(Exceptione) 

 

{ 
 

System.out.println("ErrorincreatingGrid 

Resource.");System.out.println(e.getMes 

sage()); 

} 

 

 

System.out.println("CreatesoneGridresourcewithname="+na 

me);return; 

} 

 

 

}//endclass 
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7. ProgramtocreatesoneGridresourcewiththreemachines 

 

 

 
GridcomputingprogramsusingUseGlobusToolk 

itorequivalent: 

 

GRIDCOMPUTINGPROGRAMSUSINGUSEGLOBUSTOOLKITOREQUIVALENT 
 

1. DevelopanewWebServiceforCalculator. 
 
 

 

OBJECTIVE: 
 

TodevelopanewWebserviceforCalculatorapplications. 

 

 

PROCEDURE: 

When you start Globus toolkit container, there will be number of services 

starts up. The service for thistaskwill be asimpleMathservicethat 

canperformbasicarithmeticforaclient. 

 

 
TheMathservicewillaccessaresourcewithtwoproperties: 

 

1. Anintegervaluethatcanbeoperateduponbytheservice 
 

2. Astringvaluesthatholdsstringdescribingthelastoperation 

Theserviceitselfwillhavethreeremotelyaccessibleoperationsthatoperateupon 

value: 

(a) add,thataddsa totheresourcepropertyvalue. 
 

(b) subtractthatsubtractsafromtheresourcepropertyvalue. 
 

(c) getValueRPthatreturnsthecurrentvalueofvalue. 
 

Usually, the best way for any programming task is to begin with an overall 

description of what you wantthe code to do, which in this case is the service 

interface. The service interface describes how what theservice provides in 

terms of names of operations, their arguments and return values. A Java 

interface forourservice is: 
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public interface Math 
 

{public void add(int 

a);public void 

subtract(int 

a);publicintgetValueR 

P(); 

} 
 

 
It is possible to start with this interface and create the necessary WSDL 

file using the standard Webservice tool called Java2WSDL. However, the WSDL 

file for GT 4 has to include details of 

resourcepropertiesthatarenotgivenexplicitlyintheinterfaceabove. Hence,wewill 

providetheWSDLfile. 

 

 
Step1GettingtheFiles 

 

All the required files are provided and comes directly from [1]. The 

MathService source code files can befoundfromhttp://www.gt4book.com 

(http://www.gt4book.com/downloads/gt4book-examples.tar.gz) 

AWindowszipcompressedversioncanbefound at 

http://www.cs.uncc.edu/~abw/ITCS4146S07/gt4book-examples.zip. Download and 

uncompress the fileinto a directory called GT4services. Everything is included 

(the java source WSDL and deployment files,etc.): 

 

http://www.gt4book.com/
http://www.gt4book.com/downloads/gt4book-examples.tar.gz)
http://www.cs.uncc.edu/~abw/ITCS4146S07/gt4book-examples.zip
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WSDLserviceinterfacedescriptionfile-- 

TheWSDLserviceinterfacedescriptionfileisprovidedwithintheGT4servicesfolderat: 
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GT4Services\schema\examples\MathService_ 

instance\Math.wsdl 

 

This file, and discussion of its contents, can be found in Appendix A. Later 

on we will need to modify thisfile,butfirstwewilluse theexistingcontentsthat 

describetheMath service above. 

Service code in Java -- For this assignment, both the code for service 

operations and for the resourceproperties are put in the same class for 

convenience. More complex services and resources would bedefined in separate 

classes. The Java code for the service and its resourceproperties is located 

withintheGT4servicesfolderat: 

 

 
GT4services\org\globus\examples\services\core\first\impl\MathService.java. 

 
DeploymentDescriptor-- 

Thedeploymentdescriptorgivesseveraldifferentimportantsetsofinformationaboutthe 

serviceonceitisdeployed. ItislocatedwithintheGT4servicesfolderat: 

GT4services\org\globus\examples\services\core\first\deploy-server.wsdd. 

 

 
Step2–Building theMathService 

 
Itisnownecessarytopackageall therequiredfilesintoaGAR(GridArchive)file. 

Thebuildtool 

antfromtheApacheSoftwareFoundationisusedtoachievethisasshownoverleaf: 

Generating a GAR file with Ant (from 

http://gdp.globus.org/gt4- 

tutorial/multiplehtml/ch03s04.html) 

AntissimilarinconcepttotheUnixmaketool butajavatool andXMLbased. 

 

Build scripts are provided by Globus 4touse the ant build file.The windows 

version ofthe build scriptforMathServiceisthePythonfilecalledglobus-build- 

service.py,whichheldintheGT4servicesdirectory. The build script takes one 

argument, the name of your service that you want to deploy. 

Tokeepwiththenaming conventionin[1],thisservicewill becalledfirst. 

 

IntheClientWindow,runthebuildscriptfromtheGT4servicesdirectorywith: 
 

globus-build-service.pyfirst 

Theoutputshouldlooksimilartothefollowing: 

 

Buildfile:build.xml 

http://gdp.globus.org/gt4-
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. 
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. 
 

. 
 

. 
 

. 
 

BUILDSUCCESSFUL 
 

Totaltime:8seconds 
 

Duringthebuildprocess,anewdirectoryiscreatedinyourGT4Servicesdirectorythatisna 

medbuild.All of your stubs and class files that were generated will be in that 

directory and its subdirectories. Moreimportantly, there is a GAR (Grid 

Archive) file called org_globus_examples_services_core_first.gar. TheGAR file 

is the package that contains every file that is needed to successfully deploy 

your Math Serviceinto the Globus container. The files contained in the GAR 

file are the Java class files, WSDL, compiledstubs,andthedeploymentdescriptor. 

 

 
Step3–Deploying theMath Service 

If the container is still running in the Container Window, then stop it using 

Control-C. To 

deploytheMathService,youwilluseatoolprovidedbytheGlobusToolkitcalledglobus- 

deploy-gar.IntheContainerWindow,issuethecommand: 

globus-deploy-garorg_globus_examples_services_core_first.gar 
 

Successfuloutputof thecommandis: 
 

Theservicehasnowbeendeployed. 

 

Check service is deployed by starting container from the Container 

Window:YoushouldseetheservicecalledMathService. 
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Step4–CompilingtheClient 

AclienthasalreadybeenprovidedtotesttheMath 

ServiceandislocatedintheGT4Services directory 

at:GT4Services\org\globus\examples\clients\MathService_instance\Client.java 

andcontains 

 
 

YoushouldseetheservicecalledMathService. 
 

 
Step4–CompilingtheClient 

AclienthasalreadybeenprovidedtotesttheMath 

ServiceandislocatedintheGT4Services directory 

at:GT4Services\org\globus\examples\clients\MathService_instance\Client.java 
 
 

andcontainsthefollowingcode: 
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packageorg.globus.examples.clients.MathService_instan 

ce;importorg.apache.axis.message.addressing.Address; 

import 

org.apache.axis.message.addressing.EndpointReferenceType;importorg.gl 

obus.examples.stubs.MathService_instance.MathPortType;import 

org.globus.examples.stubs.MathService_instance.GetValueRP;import 

org.globus.examples.stubs.MathService_instance.service.MathServiceAddressi 

ngLocator; 

publicclassClient{ 
 

public static void main(String[] args) 
 

{MathServiceAddressingLocatorlocator 
 

=newMathServiceAddressingLocator() 
 

try{ 
 

StringserviceURI=args[0]; 

// Create endpoint reference to 

serviceEndpointReferenceType endpoint = 

newEndpointReferenceType();endpoint.setAdd 

ress(newAddress(serviceURI));MathPortTypem 

ath; 

//GetPortType 

math =locator.getMathPortTypePort(endpoint); 
 

// Perform an 

additionmath.add( 

10); 

// Perform another 
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additionmath.add(5); 
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// Access 

valueSystem.out.println("Curre 

ntvalue:" 

+math.getValueRP(newGetValueRP())); 
 

//Performasubtractio 

nmath.subtract(5); 

// Access 

valueSystem.out.println("Currentva 

lue:" 

+math.getValueRP(new GetValueRP())); 

}catch(Exceptione){e. 

printStackTrace(); 

} 
 

} 
 

} 
 

 

When the client is run from the command line, you pass it one argument. The 

argument is the URL thatspecifies where the service resides. The client will 

create the end point rerference and incorporate thisURL as the address. The 

end point reference is then used with the getMathPortTypePort method of 

aMathServiceAdressingLocator object to obtain a reference to the Math 

interface (portType). Then, wecan apply the methods available in the service 

as though they were local methods Notice that the call 

totheservice(addandsubtractmethodcalls)mustbeina“try{}catch(){}”blockbecausea“ 

RemoteException”maybethrown.Thecodeforthe“MathServiceAddressingLocator”iscreat 

edduringthebuildprocess. (Thusyoudon’thavetowriteit!) 

 

 
(a) SetttingtheClasspath 

 

To compile the new client, you will need the JAR files from the Globus toolkit 

in your CLASSPATH. Do thisbyexecuting thefollowingcommandintheClientWindow: 

%GLOBUS_LOCATION%\etc\globus-devel-env.bat 
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YoucanverifythatthissetsyourCLASSPATH,byexecutingthecommand: 
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echo%CLASSPATH% 

YoushouldseealonglistofJARfiles. 

 

Running\gt4\etc\globus-devel- 

env.batonlyneedstobedoneonceforeachClientWindowthatyouopen.Itdoesnotneedtobedoneeachtimeyo 

ucompile. 

(b) CompilingClient 
 

OnceyourCLASSPATHhasbeenset,thenyoucancompiletheClientcodebytypinginthefollowi 

ngcommand: 

javac - 

classpathbuild\classes\org\globus\examples\services\core\first\impl\:% 

CLASSPATH%org\globus\examples\clients\MathService_instance\Cl 

ient.java 

 

Step5–StarttheContainerforyourService 
 

RestarttheGlobuscontainerfromtheContainerWindowwith: 
 

globus-start-container -nosec 

ifthecontainerisnotrunning. 

 

 

Step6–RuntheClient 

To start theclient fromyourGT4Servicesdirectory, 

dothefollowingintheClientWindow,whichpassestheGSHoftheserviceasanargument: 

java - 

classpathbuild\classes\org\globus\examples\services\core\first\impl\:% 

CLASSPATH%org.globus.examples.clients.MathService_instance.Cl 

ienthttp://localhost:8080/wsrf/services/examples/core/first/MathServi 

cewhichshouldgivetheoutput: 

Currentvalue:15 

Currentvalue:10 
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Step7–UndeploytheMathServiceandKillaContainer 
 

Before we can add functionality to the Math Service (Section 5), we must 

undeploy the service. In theContainerWindow,killthecontainerwithaControl- 

C.Thentoundeploytheservice,typeinthefollowingcommand: 

 

 

globus-undeploy-garorg_globus_examples_services_core_first 

whichshouldresultwiththefollowingoutput: 

 

Undeploying 

gar...Deleting/. 

. 
 

. 
 

Undeploysuccessful 
 

6Adding Functionality totheMathService 
 

In this final task, you are asked to modify the Math service and associated 

files so the srvice supports themultiplicationoperation. Todothistask,youwill 

needtomodify: 

ServicecodeM(athService.java) 

WSDLfileM(ath.wsdl) 

The exact changes that are necessary are not given. You are to work them out 

yourself. You will need 

tofullyunderstandthecontentsofservicecodeandWSDLfilesandthenmodifythemaccordin 

gly.Appendix A gives an explanation of the important parts of these files. 

Keep all file names the same andsimply redeploy the service afterwards. You 

will also need to add a code to the client code 

(Client.java)totestthemodifiedservice toincludemultiplication. 

 

 
Result: 



85 
 

 
 
 
 

 
2.DevelopnewOGSA-compliantWebService 

 
 
 

OBJECTIVE: 
 

 
TodevelopanewOGSA-compliantwebservice. 

 

 

PROCEDURE: 
 

 

Writing and deploying a WSRF Web Service is easier than you might think. 

You just have to follow fivesimplesteps 

 

 
1. Definetheservice'sinterface.ThisisdonewithWSDL 

 

2. Implementtheservice.ThisisdonewithJava. 
 

3. Definethedeploymentparameters.ThisisdonewithWSDDandJNDI 
 

4. Compileeverything andgenerateaGARfile.ThisisdonewithAnt 
 

5. Deployservice. ThisisalsodonewithaGT4tool 

 
Torunthisprogram,asaminimumyouwill 

berequiredtohaveinstalledthefollowingprerequisitesoftware 

 

a. Download the latest Axis2 runtime from the above link and extract it. Now we point 
EclipseWTP to downloaded Axis2 Runtime. Open Window -> Preferences -> Web Services - 
> Axis2Emitter 
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Select the Axis2 Runtime tab and point to the correct Axis2 runtime 

location. Alternatively atthe Axis2 Preference tab, you can set the 

default setting that will come up on the 

WebServicesCreationwizards.Forthemomentwewillacceptthedefaultsettings 

. 

 

b. ClickOK. 
c. NextweneedtocreateaprojectwiththesupportofAxis2features.Open File->New->Other...- 

>Web ->DynamicWeb Project 

 
Clicknext 

 

d. SelectthenameAxis2WSTestastheDynamicWebprojectname(youcanspecifyanynameyouprefe 
r),andselecttheconfiguredTomcatruntimeasthetargetruntime. 
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Clicknext. 

 

e. SelecttheAxis2Webservice facet 

 
ClickFinish. 

 

 

 

f. Thiswill createadynamicWebprojectintheworkbench 
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g. Importthewtp/Converter.javaclassintoAxis2WSTest/src(besuretopreservethepackage). 

 

 
BuildtheProject,ifitsnotautobuild. 

 

h. SelectConverter.java,openFile->New->Other... ->WebServices->WebService 

http://www.eclipse.org/webtools/community/tutorials/BottomUpAxis2WebService/code/Converter.java
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Clicknext. 

 

i. The Web service wizard would be brought up with Web service type set to Bottom up 
JavabeanWebServicewiththeserviceimplementationautomaticallyfilledin.Movetheservicesc 
aletoStartservice. 

 

j. ClickontheWebServiceruntimelinktoselect theAxis2runtime. 



90 
 

 

 
 

ClickOK. 

 

k. Ensurethatthecorrectserverandserviceprojectareselectedasdisplayedbelow. 

 
 

Clicknext. 
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l. Thispageistheservice.xmlselectionpage.ifyouhaveacustomservices.xml,youcanincludethatbyc 
licking theBrowsebutton. Forthemoment,justleave itatthedefault. 

 
 

Clicknext. 

 

m. This page is the Start Server page. It will be displayed if the server has not been started. 
ClickontheStartServerbutton. Thiswillstarttheserverruntime. 
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Clicknext. 

 

n. ThispageistheWebservicespublicationpage,acceptthedefaults. 

 
 

ClickFinish. 

 

o. Now,selectthe Axis2WSTest dynamicWebproject,right-clickandselectRun->RunAs- 
>RunonServertobring uptheAxis2servlet. 
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ClickNext. 

 

 

 

p. MakesureyouhavetheAxis2WSTestdynamicWebprojecton theright- 
handsideundertheConfiguredproject. 

 
ClickFinish. 

 

 

q. ThiswilldeploytheAxis2serverwebappontheconfiguredservletcontainerandwill displaythe 
Axis2 home page. Note that the servlet container will start up according to the 
Serverconfigurationfilesonyourworkspace. 
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r. ClickontheServiceslinktoviewtheavailableservices.ThenewlycreatedconverterWebservice 

willbeshownthere. 

 
 

s. ClickontheConverterServicelinktodisplaythe 
wsdlURLofthenewlycreatedWebservice.CopytheURL. 
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t. Nowwe'llgeneratetheclientforthenewlycreatedservicebyreferringthe?wsdlgeneratedbytheA 

xis2Server.OpenFile->New->Other...->WebServices->WebServiceClient 
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u. PastetheURLthatwascopiedearlierintotheservicedefinitionfield. 

 
v. Click on the Client project hyperlink and enter Axis2WSTestClient as the name of the 

clientproject.ClickOK. 

 
 

BackontheWebServicesClientwizard,makesuretheWebserviceruntimeissetto 

Axis2andtheserverissetcorrectly.ClickNext. 
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NextpageistheClientConfigurationPage.AcceptthedefaultsandclickFinish. 
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TheClientsstubswillbegeneratedtoyourDynamicWebprojectAxis2WSTestClient. 
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Now we are going to write Java main program to invoke the client stub. 

Import the ConverterClient.javfiletotheworkspaceintothewtppackageinthesrc 

folderofAxis2WSTestClient. 

 
 

 
Then select the ConverterClient file, right-click and select Run As -> Java 

Application. Here's what yougetontheserverconsole: 

 

http://www.eclipse.org/webtools/community/tutorials/BottomUpAxis2WebService/code/ConverterClient.java
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Another way to test and invoke the service is to select Generate test case 

to test the service checkbox on the Axis2 Client Web Service Configuration 

Page when going through the Web Service Clientwizard. 

 

 
If that option is selected, the Axis2 emitter will generate JUnit testcases 

matching the WSDL 

weprovidetotheclient.TheseJUnittestcaseswillbegeneratedtoanewlyaddedsourcedi 

rectorytotheAxis2WSTestClientprojectcalledtest. 
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Next thing we need to do is to insert the test case with the valid 

inputs as the Web servicemethod arguments. In this case, let's test the 

ConverterConverterSOAP11Port_httpTest.java byprovide values for Celsius 

and Farenheit for the temperature conversion. As an example, 

replacethegeneratedTODO statementineachtestmethodtofill 

inthedatawithvaluesas: 

 

 
testfarenheitToCelsius() -> 

farenheitToCelsius8.setFarenheit(212);testStartfarenheitToCelsius() - 

>farenheitToCelsius8.setFarenheit(212);testcelsiusToFarenheit() -> 

celsiusToFarenheit10.setCelsius(100);testStartcelsiusToFarenheit()- 

>celsiusToFarenheit10.setCelsius(100); 

 

 

Herethetestcasesweregeneratedtotestboththesynchronousandasynchronousclients. 

 

w. Afterthat,selectthetestcase,right-click,selectRunAs- 
>JUnitTest.YouwillbeabletoruntheunittestsuccessfullyinvokingtheWebservice. 
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The Web Service wizard orchestrates the end-to-end generation, assembly, 

deployment, 

installationandexecutionoftheWebserviceandWebserviceclient.NowthatyourWebser 

viceisrunning,thereareafewinterestingthingsyoucandowiththisWSDL 

file.Examples: 

 

 YoucanchooseWebServices->TestwithWebServicesExplorertotesttheservice. 
 Youcan chooseWebServices - 

>PublishWSDLfiletopublishtheservicetoapublicUDDIregistry. 
 
 
 
 
 
 
 
 

 
RESULT: 

 

 
ThusthedevelopmentofanewOGSA-compliantwebservicewasexecutedsuccessfully. 
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3.UsingApacheAxisdevelopaGridService 
 
 
 

OBJECTIVE: 
 

 
TodevelopaGridServiceusingApacheAxis. 

 

 

PROCEDURE: 
 

Youwillneedtodownloadandinstallthefollowing software: 

 

1. Java2SDKv1.4.1,http://java.sun.com/j2se/1.4.1/download.html 
 

2. ApacheTomcatv4.124 
 

http://jakarta.apache.org/builds/jakarta-tomcat- 

4.0/release/v4.1.24/bin/jakartatomcat4.1.24.exe. 
 

3. XMLSecurityv1.0.4, 
 

http://www.apache.org/dist/xml/security/java-library/xmlsecuritybin1.0.4.zip 
 

4. Axisv1.1,http://ws.apache.org/axis/dist/1_1/axis-1_1.zip 
 

 
1. Java2SDK 

• Runthedownloadedexecutable(j2sdk-1_4_1-windows-i586.exe)whichwillinstallthe 
 

• SDKinC:\j2sdk1.4.1.SettheJAVA_HOMEenvironmentvariabletopointtothisdirectoryasfollow 

s: 

• ClickonSTART->CONTROLPANEL->SYSTEM 
 

• ClickontheAdvancedtab 
 

• ClickontheEnvironmentVariablesbutton 
 

• ClickontheNew…buttonintheuservariablesectionandenterthedetails 
 

• AddtheJavabinariestoyourPATHvariableinthesamewaybysettingauservariablecalledPATH 

withthevalue“%PATH%;C:\j2sdk1.4.1\bin” 

http://java.sun.com/j2se/1.4.1/
http://jakarta.apache.org/builds/jakarta-tomcat-4.0/release/v4.1.24/bin/jakarta%20tomcat4.1.24.exe
http://jakarta.apache.org/builds/jakarta-tomcat-4.0/release/v4.1.24/bin/jakarta%20tomcat4.1.24.exe
http://www.apache.org/dist/xml/security/java-library/xmlsecurity%20bin1.0.4.zip
http://ws.apache.org/axis/dist/1_1/axis-1_1.zip
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2. ApacheTomcat 

 

 
• Runthedownloadedexecutable(jakarta-tomcat- 

4.1.24.exe),andassumetheinstallationdirectoryisC:\jakarta-tomcat-4.1.24. 

• EditC:\jakarta-tomcat-4.1.24\conf\tomcat- 

users.xmlandcreatean“admin”and“manager”roleaswell 

asauserwithbothroles.Thecontentsofthefileshouldbesimilarto: 
 

<?xmlversion='1.0'encoding='utf8'?> 

 

<tomcat-users> 

 

<rolerolename="manager"/> 

 

<rolerolename="admin"/> 

 

<userusername="myuser"password="mypass"roles="admin,manager"/> 

 

</tomcat-users> 

• StartTomcatbyrunningC:\jakarta-tomcat- 

4.1.24\bin\startup.batandtestitbybrowsinghttp://localhost:8080/ 
 

• StopTomcatbyrunningC:\jakarta-tomcat-4.1.24\bin\shutdown.bat. 
 

 
3. XMLSecurity 

•  Download and 

unziphttp://www.apache.org/dist/xml/security/javalibrary/xmlsecurity- 

bin1_0_4.zip 
 

• Copyxml-sec.jartoC:\axis-1_1\lib\ 
 

•  Set- 

upyourCLASSPATHenvironmentvariabletoincludingthefollowing:C:\axis1_ 

1\lib\xml-sec.jar; 

 

4. Apache Axis 

• UnzipthedownloadedAxisarchivetoC:(thiswillcreateadirectoryC:\axis-1_1). 

http://www.apache.org/dist/xml/security/javalibrary/xmlsecurity-bin%201_0_4.zip
http://www.apache.org/dist/xml/security/javalibrary/xmlsecurity-bin%201_0_4.zip
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• Extractthefilexmlsec.jarfromthedownloadedsecurityarchiveto 
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C:\axis1_1\webapps\axis\WEB-INF\lib. 
 

• Set- 

upyourCLASSPATHenvironmentvariabletoincludingthefollowing:oTh 

ecurrentworking directory 

o All the AXIS jar files as found in 

C:\axis-1_1\libC:\jakarta-tomcat- 

4.1.24\common\lib\servlet.jar 

•  Your CLASSPATH should therefore look something 

like:C:\axis-1_1\lib\axis.jar; 

C:\axis1_1\lib\axis-ant.jar; 

C:\axis-1_1\lib\commons- 

discovery.jar;C:\axis- 

1_1\lib\commons- 

logging.jar;C:\axis- 

1_1\lib\jaxrpc.jar; 

C:\axis-1_1\lib\log4j- 

1.2.8.jar;C:\axis- 

1_1\lib\saaj.jar;C:\ax 

is- 

1_1\lib\wsdl4j.jar;C:\ 

axis- 

1_1\lib\xercesImpl.jar 

C:\axis-1_1\lib\xmlParserAPIs.jar; 

C:\jakarta-tomcat- 

4.1.24\common\lib\servlet.jarC:\axis 

-1_1\lib\xml-sec.jar; 
 

• Now tell Tomcat about your Axis web application by creating the 

fileC:\jakarta-tomcat- 
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4.1.24\webapps\axis.xmlwiththefollowingcontent: 
 

<Context path="/axis" docBase="C:\axis- 

1_1\webapps\axis" debug="0"privileged="true"> 

<LoggerclassName="org.apache.catalina.logger.FileLogger"prefix=" 

axis_log."suffix=".txt"timestamp="false"/> 
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5. DeployaSampleWebservicepackagedwithinAxisinstallations 

 

 
DeployoneofthesampleWebServicestotestthesystemandtocreatetheC:\axis- 

1_1\webapps\axis\WEB-INF\server-config.wsdd file. From C:\axis-1_1 issue 

the command (on oneline): 

 

java org.apache.axis.client.AdminClient 

http://localhost:8080/axis/services/AdminService/samples/stock/deploy.wsdd 

Thisshouldreturnthefollowing: 

.-Processingfilesamples/stock/deploy.wsdd 

 

.-<Admin>Doneprocessing</Admin> 

 

 

RESULT: 
 

 
ThusthedevelopmentofaGridServiceusingApacheAxisisexecutedsuccessfully. 

 

4. DevelopapplicationsusingJavaorC/C++GridAPIs 
 
 
 

OBJECTIVE: 
 

TodevelopanapplicationsusingJavaorC/C++GridAPIs. 

 

 

SAMPLECODE: 
 

import 

AgentTeamwork.Ateam.*;imp 

ortMPJ.*; 

publicclassUserProgAteamextendsAteamProg{ 

privateintphase; 

publicUserProgAteam(Ateamo) 

{} 

publicUserProgAteam() 
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{} 

//realconst 

publicUserProgAteam(String[] 

args) {phase=0; 

} 

//phaserecovery 

private void 

userRecovery( ) 

{phase=ateam.getSnapshot 

Id(); 

} 

privatevoidcompute(){ 

for(phase=0;phase<10;phase++ 

){try{ 
 

Thread.currentThread().sleep(1000); 

} 

catch(InterruptedExceptione){ 

} 

ateam.takeSnapshot(phase); 

 

System.out.println( "UserProgAteam at rank " + MPJ.COMM_WORLD.Rank( ) + " : 

took a snapshot " +phase); 

} 

 

} 

 

public static void main( String[] args ) 

{System.out.println("UserProgAteam:gotsta 

rted");MPJ.Init(args,ateam); 

UserProgAteamprogram=null; 

//Timertimer=newTimer( 

);if(ateam.isResumed() 

){ 
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program = ( UserProgAteam 

)ateam.retrieveLocalVar("pr 

ogram");program.userRecover 

y(); 

} 

else 

{ 

program = new UserProgAteam( args 

);ateam.registerLocalVar("program",progr 

am); 

} 

program.compute 

( 

);MPJ.Finalize( 

); 

} 

publicclassUserProgAteamextendsAteamProg{ 

 

//applicationbody 

privatevoidcompute(){for(phase=0; 

phase<10;phase++){ 

try{ 

Thread.currentThread().sleep(1000); 

} 

catch(InterruptedExceptione){ 

} 

ateam.takeSnapshot(phase); 

 

System.out.println ("UserProgAteamatrank"+MPJ.COMM_WORLD.Rank()+" 

:tookasnapshot"+phase); 

 

}} 

 

 

Socketsamplecode–withinsomefunctionbody 

import 
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AgentTeamwork.Ateam.GridTcp.*;p 

rivatefinalintport=2000; 
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private GridSocket socket; private 

GridServerSocketserver;privateInputStreamin 

put;privateOutputStreamoutput; 

for(inti=start;i 

 

<start+trans;i++){try{ 

output.write(i%128); 

}catch( IOExceptione) { 

} 

 

System.out.println ("Socketswith"+myRank+":"+" output["+i +"]="+i % 128); 

 

} 

 

for(inti=start;i<start+trans; 

i++){try{ 

System.out.println("Socketswith"+myRank+":"+"input["+i +"]="+input.read());} 

catch( IOExceptione ){ 

}} 

 

 

MPIsamplecode 

import 

AgentTeamwork.Ateam.*;imp 

ortMPI.*; 

publicclassUserProgAteamextendsAteamProg{ 

 

//applicationbody privatevoidcompute(){ 

} 

 

publicstaticvoidmain(String[ 

]args){MPJ.Init( args, ateam 

);program.compute();MPJ.Fina 

lize(); 

} 

} 
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C/C++compile.sh–Helloworld.cpp 

#!/bin/s 

hrm- 

f*.class 

javac-classpathMPJ.jar:Ateam.jar:.*.java 

 

#jarcvfGridJNI.jar*.class jar- 

cvfGridJNI.jar*.classjavah-jniJavaToCpp 

g++-rdynamicJavaToCpp.cpp-o_libJavaToCpp.so_-shared-ldlg++-shared- 

o_libHelloWorld.so_GridJNI_library.cpp 

HelloWorld.cpp 

 

 
C/C++MPIsamplecode–Helloworld.cpp 

#include 

 

<iostream.h>usin 

gnamespacestd; 

typedefintMPI_Request,MPI_Status,MPI_Comm; 

externvoidtakeSnapshot(intargc); 

externintMPI_Init(int*argc,char* 

**argv);externvoidMPI_Finalize() 

; 

 

externintMPI_Comm_rank(MPI_Commcomm,int*rank 

);extern int MPI_Comm_size(MPI_Comm comm, 

int *size);intmain(intargc,char**argv){ 

cerr<<"main"<<endl; 

cerr<<"argc="<<argc<<endl; 

cerr<<"argv[0]="<<argv[0]<<endl;cerr<<"argv[1]="<<arg 

v[1]<<endl;MPI_Init(&argc,&argv); 

cout<<"MPIInitSuccessful!"<<endl; 

cout<<"[HelloWorld.cpp]CallingRank()andSize()"<<endl; 
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intrank,size; 

MPI_Comm_rank(0,&ran 

k); 

MPI_Comm_size(0,&siz 

e); 
 

cout<<"[HelloWorld.cpp]Rank= "<<rank<<endl; 

cout<<"[HelloWorld.cpp]Size= "<< 

size<<endl;cerr<<"CallingMPI_Finalize()"<<endl;MPI_Finalize(); 

cerr<<"finished"<<endl; 

} 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULT: 
 

 
ThusthedevelopmentofapplicationsusingJavaorC/C++GridAPIsisexecutedsuccessfully 

 

 

 

 
5. Developsecuredapplicationsusingbasicsecuritymechanisms 

 

availableinGlobusToolkit 
 

 

OBJECTIVE: 

TodevelopasecuredapplicationsusingbasicsecuritymechanismsavailableinGlobus. 
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PROCEDURE: 

TheGlobusToolkit'sAuthenticationandAuthorizationcomponentsprovidethedefa 

ctostandard for the "core" security software in Grid systems and applications. 

These software developmentkits (SDKs) provide programming libraries, Java 

classes, and essential tools for a PKI, certificate-basedauthentication system 

with single sign-on and delegation features, in either Web Services or non- 

WebServices frameworks. ("Delegation" means that oncesomeone accesses a remote 

system, he can 

givetheremotesystempermissiontousehiscredentialstoaccessotherssystemsonhisbeha 

lf.) 

 

 
WEBSERVICESAUTHENTICATIONANDAUTHORIZATION– 

 

 
A Web services implementation of the Grid Security Infrastructure 

(GSI), containing the corelibraries and tools needed to secure applications 

using GSI mechanisms. The Grid is a term 

commonlyusedtodescribeadistributedcomputinginfrastructurewhichwillallow"coor 

dinatedresourcesharingand problem solving in dynamic, multi-institutional 

virtual organizations" . The protocols andmiddleware to enable this Grid 

infrastructure have been developed by a number of initiatives, 

mostnotablytheGlobusProject. 

 

 

Web Services are simply applications that interact with each other using 

Web standards, such asthe HTTP transport protocol and the XML family of 

standards. In particular, Web Services use the SOAPmessaging standard for 

communication between service and requestor. They should be self- 

describing,self-contained and modular; present a platform and implementation 

neutral connection layer; and 

bebasedonopenstandardsfordescription,discoveryandinvocation. 

 

 

The Grid Security Infrastructure (GSI) is based on the Generic Security 

Services API (GSS-API) anduses an extension to X509 certificates to provide a 

mechanism to authenticate subjects and authoriseresources.It allows users to 

benefit from the ease of use of a singlesign-on mechanism by usingdelegated 

credentials, and time-limited proxy certificates. GSI is used as the security 

infrastructure fortheGlobusToolkit. 
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Recently, a new proposal for an Open Grid Services Architecture (OGSA) was 

announced which marriesthe Grid and Web Services to create a new Grid Services 

model. One problem, which has not yet 

beenexplicitlyaddressed,isthatofsecurity.Apossiblesolutionistouseasuitablysecu 

retransportbinding, 

e.g. TLS, and extend it toincorporate appropriate support for proxy 

credentials. It would be useful totest out some of the principles of Grid 

Services using the currently available frameworks and tools fordeveloping Web 

Services. Unfortunately, no standards currently exist for implemented proxy 

credentialsupporttoprovideauthenticatedcommunicationbetweenwebservices.Anumber 

ofXML/WebServices security standards are currently in development, e.g. XML 

Digital Signatures, SAML, XKMS,XACML, but the remainder of this document 

describes an approach proposed by ANL to use GSI over anSSLlink. 

AgenericJobSubmissionenvironment,GAPenablesresearchersandscientiststoexecutet 

heirapplicationsonGridfromaconventionalwebbrowser.BothSequentialandParalleljo 

bscanbesubmittedto GARUDAGrid throughPortal.It providesa web interface 

forviewingthe resources,andforsubmittingandmonitoringjobs. 

 

 

 

Pre-requisitesforusingGAP 

Portalusersneedtosetthefollowingintheir~/.bash 

rcfile.exportGLOBUS_LOCATION=/opt/asvija/GLOBU 
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S-4.0.7/ 
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source/opt/asvija/GLOBUS-4.0.7/etc/globus-user-env.sh 

 

export 

PATH=/usr/local/jdk1.6.0_10/bin:GW_LOCATION/bin:/opt/garud 

aresv/bin:/opt/voms_client/bin:$PATH 

exportLD_LIBRARY_PATH=$LD_LIBRARY_PATH:/opt/voms_client/lib: 

 

 

AccessingGAP 

Typehttp://192.168.60.40/GridPortal1.3/(toaccessthePortalthroughGARUDANetwork 

)orhttp://203.200.36.236/GridPortal1.3(to access the Portal through Internet) 

in the address bar of theweb browser to invoke the Portal. It is preferable 

to access the Portal through GARUDA Network, 

sinceitismuchfasterthantheInternet. 

 

 

InordertoaccessthefacilitiesofGridPortalsuchasJobSubmission,JobStatustracking, 

Storing(Uploading)ofExecutablesandViewOutput/Errordata,theuserhastologinintoth 

e 

 

 
PortalusingtheUser'sLoginFormintheHomepageofthePortal. 

 

 

 

 

a) New users are required to click Sign up in the User Login Form, which leads them to home page 

ofIndian Grid Certification Authority (IGCA) (http://ca.garudaindia.in/). Click on Request Certificate 

andacquiretherequireduser/hostcertificate(s),detailsareprovidedinIGCA section. 

b) Registered users are required to provide User Id and Password for logging into the Portal and 

accessvariousfacilities. 

JobManagement 

Usercansubmittheirjob,monitorthestatusandviewoutputfilesusingtheJobManagement 

interfaces. Types ofjobsubmission (BasicandAdvanced) andJobinformation 

arecovered underthissection. 

BasicJobSubmission 

This interface can be used to submit sequential as well as parallel jobs. The 

user should provide thefollowinginformation: 

http://192.168.60.40/GridPortal1.3/
http://203.200.36.236/GridPortal1.3
http://ca.garudaindia.in/
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1. OptionalJobName-Usercanprovideasuitable(alias)namefortheirjob. 
 

2. TypeofJobuserwanttoexecute, 
 

3. OperatingSystem–RequiredfortheirJob, 
 

4. 'Have you reserved the Resources' - An optional parameter contains the Reservation Id's 

thatcanbeusedforjobsubmissioninsteadofchoosingtheOperatingSystem/Processorparameter. 
 

5. No.ofprocessesrequiredforthejob - Thisparameterisonlyforthe parallel 

applicationsthatrequiremorethanoneCPU. 

6. CorrespondingExecutables–uploadedfromeitherlocalorremotemachine, 
 

7. Input file, if required - The executable and the input file can either be uploaded from the 

localmachineorcanbeselectedfromtheRemoteFileList,ifitisavailableintheSubmitNode 
 

8. STDIN-Required whentheuser wantstoprovide anyinputstotheapplicationduringtheruntime. 
 

9. OptionalExecutionTime-HeretheExecutionTimeistheanticipatedjobcompletiontime. 
 

10. AnyCommandLineargumentsorEnvironmentVariables,ifrequired. 
 

 
11. UserSpecificOutput/Errorfiles-Iftheapplicationgeneratesoutput/errorfilesotherthanstandard 

output/error files and its entries should be separated by comma's or single empty space 

incaseofmultiplefiles. 
 

All those fields marked with * are mandatory fields and should be filled 

before  submitting  a  job. 

Byclickingonsubmitbutton,theportalsubmitsthejobtoGridWayMetaScheduler,whichth 

enschedules the job for execution and returns the Job Id. The Job Id has to 

be noted for  future 

referencetothisjob.Intheeventofunsuccessfulsubmission,thecorrespondingerrorme 

ssageisdisplayed. 

All those fields marked with * are mandatory fields and should be filled 

before submitting a job. 

Byclickingonsubmitbutton,theportalsubmitsthejobtoGridWayMetaScheduler,whichth 

enschedules the job for execution and returns the Job Id. The Job Id has to 

be noted for future referencetothisjob. 

 

 

 

 

AdvancedJobSubmission 
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ThisinterfaceisprovidedfortheusertosubmittheirSequentialandParallelJobs.Thedi 

fference from Basic job submission being: it is using GT4 Web Services 

components for submittingjobstotheGridinsteadofGridwayasscheduler. 

 
 

Theuserisprovidedwithtwomodesinthisinterface: 

 

1. Defaultmode-PortalcreatestheXMLfilefortheuser. 
 

2. Second mode, recommended for advanced users - The user can provide their-own XML file as 

theexecutable,providedtherequiredfilesareavailableinthesubmitnode. 

The user can view the status of the job submitted through Portal and the 

output file of the job byspecifying the Job Id. The option for downloading 

the Output/ Error file is also provided, after the jobexecution. To cancel 

any of the queued jobs, the user has to selectthejobandclick Cancel 

Jobbutton,followingwhichtheacknowledgmentforthejobcanceledisprovided. 

 

 
JobInfo 
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The user can view the status of the job submitted through Portal and the 

output file of the job byspecifying the Job Id. The option for downloading 

the Output/ Error file is also provided, after the 

jobexecution.Tocancelanyofthequeuedjobs,theuserhastoselectthejobandclick 

CancelJobbutton,followingwhichtheacknowledgmentforthe jobcanceledisprovided. 

 

 

 

 

 

Resources 
 

The GridWaymeta-scheduler provides the following information - 

NodeName,HeadNode, OS,ARCH, Load Average, Status, Configured Process and 

Available Process. This information aids user 

toselectasuitableclusterandreservetheminadvanceforjobsubmission. 
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StepsforReservationofResources 

 

1. Checktheavailablefreeresourceswithvalidparameters(StartTimeandEndTime– 

durationforwhichtheresourceneedstobereserved). TheinputfieldsNo.ofCPUsandOSentriesareoptional. 
 

Example:starttime=2009-04-0217:06:53endtime=2009-04- 

0219:07:10No.ofCPUs=2OSNAME=Linux 

2. ChoosetheAvailableProcessrequiredforthejob.Example:AvailableProcs=4 
 

3. Selecttherequiredresourcefromtheavailable listofresources. 
 

4. Booktheresources for reservinga resourcefor therequestedperiodof timeandprocess. 
 

5. Thereservedresourcescanbemodified/canceled. 
 

6. Oncethereservationprocessissuccessfullycompleted,theReservationIdisdisplayedandismadeavailable 

intheBasicJobSubmissionpage. 

 

 
Filebrowser 

 
Forthelogged- 

inuser,theFileBrowserlistsfiles,suchastheuploadedexecutablesandInput/Output/E 

rror files, along with their size and last modified information. It also 

allows deletion offiles. 
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Accounting 

 
 

This module provides Accounting information of the jobs that are submitted to 

GARUDA, such as no. ofjobs submitted, and system parameters such as Memory 

usage, Virtual memory, Wall Time, and CPUtime. 

Lastonemonthdataisdisplayedbydefault. 

 

 

MyProxy 

MyProxy allows user to upload their Globus Certificates into Myproxy Server 

and the same can be usedfor initializing the Grid proxy on the Grid. If the 

certificate has been already generated for you, but 

youdonothaveaccesstotheabove- 

mentionedfiles,youcandownloaditfromGridFSmachine(from 

$HOME/.globus directory)usingwinscp/scp. 
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MyProxyInit 

By default, the "Myproxy Init" option is enabled for the user. Upload proxy 

by entering valid inputs -User name, Grid-proxy Passphrase, User certificate 

file (usercert.pem), User key file (userkey.pem) 

andProxylifetime(168hoursisthedefaultvalue). 

 

 
MyProxyGet 

Grid proxy will be initialized on the Grid head node by providing the inputs 

- User name, MyproxyPassphraseandLifetimeofthecertificate. 

 

 

VOMSProxy 

The Virtual Organization Management System(VOMS) allowsuserstobelong 

to Virtual 
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Organizations(VOs),therebyallowing themtoutilizeresourcesearmarkedforthoseVOs. 

 

 

 

 
TheusercanalsorequestforanewVObyusing"RequestforVO"link.VOMSproxyinitializatio 

nwithMultiplerolesisprovidedtotheuser,byselecting 

morethanoneentryontheRolecombobox. 

 

 
StepstobefollowedtoaccessGSRMfromgridfs: 

 
Login to 

gridfs(192.168.60.40)Uplo 

adyourIGCAusercertificate 

sInitializeproxywithgrid- 

proxy-init 

Setenvironmentalvariables,respectivelyforwhicheverclient 

tobeused.RuntheSRMcommands 

GSRMAccess points 

pvfs2(172.20.1.81)nodeshouldbeusedtojusttestalltheavailableSRM 

clientinterfaceslikeStoRM,DPm,BestMan. 
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gridfs(192.168.60.40)nodeshould,iftheuserwishestouseGSRMstorageforjobexecut 

ion.Userscandownload/Uploadinput/outputfilesintoGSRM 

whilesubmittingjobsfromgridfs. 

FollowingAccessmechanismsareavailableatabovementionednodestoaccessGSRM: 
 

1. gridfs(192.168.60.40):gridfsistheBangaloreGARUDAheadnode.GSRMservicescanbeaccessedfromhe 

reusingStoRMcommandlineinterface. 

If the user wants to use the clientSRM ( StoRM Clients) 

from gridfs machineCreateavaliduserproxyusinggrid-proxy- 

init 

SettheenvvariableforGlobuslocationpath 

export GLOBUS_LOCATION= 

GLOBUS_LOCATION:/usr/local/GARUDA/GLOBUS- 

4.0.7/exportPATH=$PATH:/opt/gsrm-client/srmv2storm/bin 

export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:/opt/gsrm- 

client/cgsi_soap/libRuntheclientSRMcommand 

2. pvfs2 (172.20.1.81): pvfs2 is 

theGSRMtestingnodewiththefollowingclientinterfacesinstalled. 

BestmanJavaAPIs 

DPMCAPIs 

3. GSRMWebClientisaccessiblefromanyoftheusermachinesreachabletoGSRMserver(xn05.ctsf.c 

dac.org.in),usingURL--https://xn05.ctsf.cdac.org.in/ 

GSRM Client 

InterfacesStoRMComm 

andLineClient 

1. StoRM command line client 

format:clientSRM<requestName><requestO 

ptions> 

2. TogethelpforclientSRMcommands:cli 

entSRM–h 
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3. CommandtopingtoGSRMserver:cli 

entSRMping-e<GSRMendpoint> 
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BestmanCommandLineClients 

1. CommandtopingtoGSRMserver 
 

srm-ping–serviceurlhttpg://xn05.ctsf.cdac.org.in:8446/dpm/ctsf.cdac.org.in/home/garuda 

 

2. UploadfiletoGSRMserver 
 

srm-copy<srcurl><targeturl><serviceurl> 

 

Pre-requisitesforusingSOAcompiler 

1. JavaRunTimeEnvironment(JDK1.6+) 
2. WebBrowserwithJavawebstartsupport 

CompilerGUI 
 

 
 

 

 
The usersarerequired toadhere tofollowing directory structure. 

Application ParentDir-src/,bin/,lib/,include/ 

 

 

1) Login 

ThismethodisforloggingintotheGARUDA. 
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Inputs 

username MyProxyUser Name 

 

password MyProxyPassword 

 

lifetime Indicateshowlongisthe proxy'slifetime 

 

Output 

Proxystring ProxyissuedbytheMyproxyserver 

Loginstatus Indicates the status of the 

operationLastLoginTime 

Giveswhenthisuserwaslastlogg 
 

edinCurrentLoginTime 

 

Givesusersloggingintime 
 

2) uploadProxy 

Thismethoduploadsaproxythatisgeneratedusingothertools,totheMyProxyServer. 

 

Inputs 

username MyProxyUser Name 

 

password MyProxyPassword 

 

proxyBytes Existingproxyfileisgivenasbytearray 

 

Output 

uploadStatus Indicatesthestatusoftheoperation 

 

3) storeCredential 

ThismethodisusedforuploadingthecredentialsthatisthePKCS12certificatedirectlyt 

otheMyProxy Server. Itwill convert the PKCS12 to certificate and stores in 

server for users todownloadtheproxyuntil itexpires. 

Inputs 

username MyProxyUser Name 

 

password MyProxyPassword 

 

p12Bytes PKCS12fileasbytearray 

 

Output 
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storeStatus Indicatesthestatusoftheoperation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Result: 
 

 
Thusthedevelopmentofsecuredapplicationsusingbasicsecuritymechanismsavailablein 

Globusisexecutedsuccessfully. 

 

 

 

 

 

 

6.DevelopaGridportal,whereusercansubmitajobandgettheresult. 
 

ImplementitwithandwithoutGRAMconcept 
 
 
 
 
 

OBJECTIVE: 
 

 
TodevelopaGridportal,whereusercansubmitajobandgettheresultandtoimplementitwith 

andwithoutGRAMconcept. 
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PROCEDURE: 
 

1. Openingtheworkfloweditor 
 

TheeditorisaJavaWebstartapplicationdownloadandinstallationisonlyaclick. 

 

 

 

 

 
2. Java Webstart 

applicationDownloadandins 

tall 
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3. Jobpropertywindow: 

 

 

 
4. TheinformationsystemcanqueryEGEEandGlobusinformationsystems 
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5. Listofavailablegrids 
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6. Computing resourcesofsuchagrid 
 

 

 
7. Brokerresourceselection 
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->SelectaBrokerGridforthejob 

 

->SpecifyextraranksandrequirementsforthejobinJobdescriptionlanguage. 

 

->Thebrokerwillfindthebestresourceforyourjob. 

 

 

 

 

 

 

 
8. Defininginput/outputdataforjobsFi 

letype 

Input: required by 

the 

jobOutput:producedbyt 

hejobFilelocation: 

local:mydesktop 

remote: grid storage 

resourceFilename: 

Uniquenameofthefile 



138 
 

Filestoragetype: 

Permanent:final resultofWF 

Volatile:onlyusedforinter-jobdatatransfer 

 

 

 

 

 

 

9. ExecutingworkflowswiththeP- 

GradeportalDownloadproxies 
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10. Downloadingaproxy 
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11. Associatingtheproxywithagrid 
 

 

 
12. BrowsingProxies 
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13. Workflow 

executionWorkflowport 

let 
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14. Observationbytheworkflowportlet 
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15. Downloadingtheresults 
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RESULT 
 

Thus the development of a Grid portal, where user can submit a job and get 

the result and to implementitwithandwithoutGRAMisexecutedsuccessfully 

 

 

CLOUDCOMPUTING 
 

ProgramsonSaaS 

 

 
1 Createanworddocumentofyourclasstimetableandstorelocallyandonthecloudwithdoc,and pdfformat. 

(usewww.zoho.com anddocs.google.com) 

 

 
Steps: 

http://www.zoho.com/
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With Google Docs, you can create and edit text documents right in your web 

browser—no 

specialsoftwareisrequired.Evenbetter,multiplepeoplecanworkatthesametime,youcan 

seepeople’schangesastheymakethem,andeverychangeissavedautomatically. 

 

 

Tostart,youneedadocumenttoworkwit 

h.Inthissection,youlearnhowto: 

 Createanewdocument 

 ImportandconvertolddocumentstoDocs 

 

 
Createanewdocument 

 
Youcan 

createanewdocumentrightinDocsorinGoogleDrive.InD 

ocs,clickCreatenewdocument. 

InDrive,clickNew>GoogleDocs>BlankdocumentorFromatemplate. 

 

 

 

ImportandconvertolddocumentstoDocs 

 

 
Ifyouhaveexistingtextdocuments,such 

asMicrosoft®Word®orAdobe®PDFfiles,youcanimportandconvertthemtoDocs. 

 GotoDrive. 
 ClickNew>FileUploadandchooseatextdocumentfromyourcomputer.Supportedfilesinc 

lude.doc,.docx,.dot, .html,plaintext(.txt),.odt,and.rtf. 

 Right-clickthefileyouwanttoconvertandselectOpenwith>GoogleDocs. 
ConvertingyourdocumentfromanotherprogramcreatesacopyofyouroriginalfileinDocsfo 

rmat.Youcanthenedititinyourbrowserlikeany otherdocument. 

 

 

CreateClasstimetable 
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Sharedocuments 
 

1. Openthefileyouwanttoshare. 

2. ClickShare. 

3. EntertheemailaddressesorGoogleGroupsyouwanttosharewith. 

Note:If youcan'taddpeopleoutsideyourcompany,seeyourGSuiteadministrator. 

 
4. Choosewhatkindof accessyouwanttograntpeople: 

o Canedit—Collaboratorscanaddandeditcontentaswellasaddcomments. 

o Cancomment—Collaboratorscanaddcomments,butnoteditcontent. 

o Canview—Peoplecanviewthefile,butnoteditoraddcomments. 

ClickSend. 

 

Everyoneyousharedthedocumentwithreceivesanemailwithalinktothedocument. 

 

 

 

 
2 Createaspreadsheetwhichcontainsemployeesalaryinformationandcalculategross 

andtotalsalusing theformula 

DA=10% OF 

BASICHRA=30%OFBASIC 

PF=10% OF BASIC IF 

BASIC<=300012% OF BASIC 

IF 

BASIC>3000TAX=10%OFBAS 

ICIFBASIC<=1500 

=11%OFBASICIFBASIC>1500ANDBASIC<=2500 
 

=12%OFBASICIFBASIC>2500 

( use www.zoho.com and 

docs.google.com)NET_SALARY=BASIC_SALAR 

Y+DA+HRA-PF-TAX 

http://www.zoho.com/
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Ifyou’reaccustomedtocreatingyourspreadsheetsusinganofficesuiteorsoftware 

likeMicrosoftExcel,youwon’thaveanyissueincreatingaGoogleSpreadsheet.GoogleSpre 

adsheetworks 
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thesameasExcel,andyoucandomostoftheimportantspreadsheettaskswithit.YoucanuseGo 

ogleSpreadsheetdirectlyfromyourwebbrowserorfromitsmobile app. 

 

 

1. Sign into Google Sheets. Visit docs.google.com/spreadsheets and sign in with your Google 
orGmailaccount.YourGmailaccountgivesyoufreeaccesstoGoogleSheets. 

 

2. View your existing sheets. Upon logging in, you will be brought to the main directory. If 
youalreadyhaveexistingspreadsheets,youcanseeandaccessthemfromhere. 

 

3. Create a new spreadsheet. Click the large red circle with a plus sign on the lower right corner. 
Anewwindowortabwillbeopenedwiththeweb-basedspreadsheet. 

 

4. Namethespreadsheet.“Untitledspreadsheet”appearsonthetopleftcorner.This isthecurrent name 
of the spreadsheet. Click on it, and a small window will appear. Type in the 
nameofthespreadsheethere,andclickthe“OK”button.Youwillseethenameimmediatelychange. 

 

5. Work on the spreadsheet. You can work on Google Sheets much like how you would work 
onMicrosoft Excel. There’s a header menu and a toolbar with functions very similar to those  
ofMicrosoftExcel. 

1. calculategrossandtotalsal usingtheformula 
2. DA=10%OFBASIC 
3. HRA=30%OFBASIC 
4. PF=10%OFBASIC IFBASIC<=3000 
5. 12%OFBASICIFBASIC>3000 
6. TAX=10%OFBASICIFBASIC<=1500 
7.=11%OFBASICIFBASIC>1500ANDBASIC<=2500 

8.=12%OFBASICIFBASIC>2500 

9. (usewww.zoho.comanddocs.google.com) 
10. NET_SALARY=BASIC_SALARY+DA+HRA-PF-TAX 

 

 
6. There’s no need to save with Google Sheets as everything you do is automatically saved 

atregularintervals. 
 

7. Exit the spreadsheet when you’re finished. If you’re done with your current document, you 
canjust simply close the window or tab. Everything is saved automatically. You can access 
yourdocumentfromGoogleSheetsorGoogleDrive. 

http://www.zoho.com/
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3. Prepare a ppt on cloud computing –introduction , models, services ,and Architecture ppt 

shouldcontainexplanations,imagesandatleast20pages(usewww.zoho.comanddocs.google.co 

m) 

 

 
Step1:Loginwithyourgmailid,athttp://docs.google.com/ 

 

 

 

Step 2: Once you login, you will have a workspace area to work with your 

documents, spreadsheets andpresentations. Just below the logo, you will find 

the “Create New” button, when you click on that, youwillhaveall 

theavailableoptions.SelectPresentationthere. 

 

 

Step 3: Now you have an empty presentation being created in your workspace.The 

look and feel doesn’tlooklike awebapplicationatall! 

 

 
Step 4: You can goto the Format Menu item and change the presentation Theme 

or Background. Therearelotsoftemplatesandthemesavailable! 

 

 

Step 5: As you would do on any desktop office client, you can click on the new 

slide button, and selecttheSlideDesign. 

 

 
Step 6: If you need to insert a drawing, Shape or an Image, You can goto the 

Insert Menu item and selectthe same. Once you select image, You have options 

to select the image as a URL image or even a webupload! 

 

 
Step 7: If you need to insert Tables to your slide deck, you can use the 

Table Menu item, and select thenumberofRowsandColums. 

 

 
Step8:Followingtheabovestepspreparepresentationoncloudcomputing. 

 

 

Step 9: You can now share the presentation through email attachment, give a 

link to the 

presentation..sothatonecanwatchitonlineinGoogleDocsandevenEmbedthispresentati 

onto yourwebsitetoo..! 

http://www.zoho.com/
http://docs.google.com/
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4. CreateyourresumeinaneatformatusinggoogleandzohocloudProgramsonPaaS 

 

 
Steps: 

 

 
With Google Docs, you can create and edit text documents right in your web 

browser—no specialsoftware is required. Even better, multiple people can work 

at the same time, you can see 

people’schangesastheymakethem,andeverychangeissavedautomatically. 

 

 

Tostart,youneedadocumenttoworkwit 

h.Inthissection,youlearnhowto: 

 Createanewdocument 

 ImportandconvertolddocumentstoDocs 

 

 
Createanewdocument 

 
Youcan 

createanewdocumentrightinDocsorinGoogleDrive.InD 

ocs,clickCreatenewdocument. 

InDrive,clickNew>GoogleDocs>BlankdocumentorFromatemplate. 

 

 

 

ImportandconvertolddocumentstoDocs 

 

 
Ifyouhaveexistingtextdocuments,such 

asMicrosoft®Word®orAdobe®PDFfiles,youcanimportandconvertthemtoDocs. 

 GotoDrive. 
 ClickNew>FileUploadandchooseatextdocumentfromyourcomputer.Supportedfilesinc 

lude.doc,.docx,.dot, .html,plaintext(.txt),.odt,and.rtf. 

 Right-clickthefileyouwanttoconvertandselectOpenwith>GoogleDocs. 
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Convertingyourdocumentfromanotherprogramcreates 

acopyofyouroriginalfileinDocsformat.Youcanthenedititinyourbrowserlikeany 

otherdocument. 

 

 

Create/designaneatresume 
 
 

Sharedocuments 
 

1. Openthefileyouwanttoshare. 

2. ClickShare. 

3. EntertheemailaddressesorGoogleGroupsyouwanttosharewith. 

Note:If youcan'taddpeopleoutsideyourcompany,seeyourGSuiteadministrator. 

 
4. Choosewhatkindof accessyouwanttograntpeople: 

o Canedit—Collaboratorscanaddandeditcontentaswellasaddcomments. 

o Cancomment—Collaboratorscanaddcomments,butnoteditcontent. 

o Canview—Peoplecanviewthefile,butnoteditoraddcomments. 

ClickSend. 

 

Everyoneyousharedthedocumentwithreceivesanemailwithalinktothedocument. 

 

 

 

 

 

 

1 Write a Google app engine program to generate n even 

numbers anddeployittogooglecloud 

 

Steps: 
 

1. Install EclipseIDEforJavaEEDevelopers,version4.6orlater: 

 
2. IfyouhavetheGooglePluginforEclipseinstalled,completethemigrating fromGPEprocedures. 

 
 

3. InstallingCloudToolsforEclipse 
4. Toinstalltheplugin: 

https://cloud.google.com/eclipse/docs/migrating-gpe
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5. Dragtheinstall buttonintoyourrunningEclipseworkspace: 

 

6. OrfrominsideEclipse,selectHelp>EclipseMarketplace...andsearchforGoogleCloud. 
7. RestartEclipsewhenprompted. 

 

AppengineProgramtogeneratenevennumbersusingjavaservletapplication 

 

<!DOCTYPEhtml> 

 

<htmlxmlns="http://www.w3.org/1999/xhtml"lang="en"> 

 

<head> 

 

<metahttp-equiv="content-type"content="application/xhtml+xml;charset=UTF-8"/> 

 

<title>HelloAppEngine</title> 

 

</head> 

 

 

<body> 

 

<h1>HelloAppEngine!</h1> 

 

<formaction="/hello"method="get"> 

Enter1stNumber<inputtype="text"name="n1"><br> 

<inputtype="Submit"value="Submit"> 

 

</form> 

 

 

 

 
</body> 

 

</html> 

 

 

 

 
importjava.io.IOException; 

http://www.w3.org/1999/xhtml
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import 

javax.servlet.annotation.WebServl 

et;importjavax.servlet.http.HttpS 

ervlet; 

import 

javax.servlet.http.HttpServletRequest; 

import 

javax.servlet.http.HttpServletResponse 

; 

 

 

@WebServlet( 

name="HelloAppEngin 

e",urlPatterns={"/h 

ello"} 

) 

 

publicclassHelloAppEngineextendsHttpServlet{ 

 

 

@Override 

 

public void doGet(HttpServletRequest request, 

HttpServletResponse response)throwsIOException{ 

 
 

response.setContentType("text/ 

plain");response.setCharacterE 

ncoding("UTF-8"); 

 
 

inta1=Integer.parseInt(request.getParamet 

er("n1"));for(inti =0;i <a1;++i) 

{ 
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if(i%2==0) 

 

response.getWriter().print("\t"+i); 
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} 

 

 

 

} 

 

} 

 

 

 

 

2 Googleappengineprogrammultiplytwomatrices 

[ReferProgram1Stepstoperformmatrixmultiplication] 
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3 Googleappengineprogramtovalidateuser;createadatabaselogin(username,password)inmysqla 

nddeploytocloud 

[Followtheprogram1stepsto deployfexibleuservalidationsampleprogramfromgitrepository] 
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4 WriteaGoogleappengineprogramtodisplaynthlargestnofromthegivenlistof 

numbersanddeployitintogooglecloud 

[ReferProgram 1Stepstofindnthlargestnofromthegivenlistofnumbers] 



EXPERIMENTNO:159 

5. GoogleappengineprogramtovalidatetheuserUsemysqltostoreuserinfoanddeploy 

onthecloud 
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