
I
elements (up to third-order), beta functions, tunes,
chromaticities, radiation integrals, natural emittance, floor
coordinates, beam moments, etc .. It also has the ability to
optimize results of tracking using a user-supplied function of
the beam parameters at one or more locations.

Figure 1.1.2: Beam analysis using Elegant and its CUI

Sequential application Tracy3 is successfully ported on
Intel Xeon Linux server. This program does the computation
of off momentum particle (i.e. electrons) loss in presence of
multipolar magnetic field error.

Parallel application ORBIT_MPI (Objective Ring
Beam Injection and Tracking - a particle tracking code for
particle accelerator rings) is successfully ported on Kshitij-l
HPC cluster using GNU FORTRAN 77 & C (g77, gcc)
compiler, OpenMPI version 1.3.3, FFTW version 2.1.5.

Porting of above three software packages i.e. Elegant,
Tracy3 and ORBIT _MPI was required by Indus Operations &
Accelerator Physics Design Division.

Parallel application ADF bundle with HPMPI
(Amsterdam Density Functional, version 20 10 - a FORTRAN
program for calculations on atoms and molecules) has been
ported successfully on Kshitij-2 HPC cluster. Porting of this
software was required by SRS Coordination section.

E) Training and hands-on sessions conducted at User
Hall:

One week training course on Microsoft Excel was
organized by Computer Centre for RRCAT employees in two
batches during 18thJuly to 29thJuly 2011.

One week training course on HTML 5 was organized by
Computer Centre from lOthOctober to 14th October 20 11.

Reported by:
Alpana Rajan (alpana@rrcat.gov.in) and Ani! Rawat
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1.2: Development of Information Systems at
RRCAT

A) Commissioning of new RRCATInfonet server in load
balancing mode for high availability of applications:

The reliability and availability ofRRCATlnfonet server
has become critical due to deployment and wide usage of
applications like Project Monitoring Software, Budget
Monitoring Software, Indent Preparation Module, Purchase
Information Module, software packages for APAR (Annual
Performance Assessment Report) Evaluation and
Assessment, Leave, Payslip & Income Tax details etc .. These
application software packages have wide user base, thus they
have direct performance value and time window limit
associated for any downtime and unavailability.

Server Load Balancer SLB was installed and configured
for Tomcat web server with features for application
acceleration, failover, security and management for new
RRCATInfonet clustered servers.

The new setup of Server Load Balancer and clustered
web server has been configured to provide high performance,
high availability, and scalability of RRCATInfonet
applications by distributing the load among application
servers. Load balancing switch has been configured to route
the http, https, sftp and smtp requests to distribute load among
application servers by maintaining IP persistency in round­
robin manner. Two Application servers have been setup by
using Apache Tomcat v 6.0.29 and JRE v 1.5. One server has
been configured as file server to share the application
directory to the web servers over NFS (Network File System
version 4.0).

Cliftnl

.~~

HTTPS •••••3 ~ .

"'" RRCA Tlnlon ••

$o,-ver Load
Balancer

Figure 1.2.1: Server Load Balancer for applications on
RRCATInfonet
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The application servers and file server have been installed and
configured on Dual processor Quad core Xeon @3.4 GHz
servers with 16 GB RAM. SSL is configured for digital
certificate based applications. Configuration has been done
for integration of Tomcat Web Server and Java Servlets with
Oracle lag OCA (Oracle Certifying Authority) server for PKI
(Public Key Infrastructure).

The software has two steps for Registration process for
candidates applying on-line. Based on the information filled
by applicants in first step, login credentials are sent to them
through email.

,tlt1"'~I\ Welcome to Online Application Submission for RRCA T Recruitment

",..

Figure 1.2.2: On-line Application Submission for RRCAT
Recruitment

Server load balancing will help to address the following
requirements:

B) Development and deployment of software for On-line
Submission of Applications for Recruitment of RRCAT
on Internet:

After final submission of application form, an email is
sent to the applicant mentioning his Application Number for
future reference and correspondence.
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Application forms have been developed using PHP,
HTML and Javascript. Appropriate validations are enforced
for mandatory fields. The software was tested thoroughly
before deployment using SQL injection tests.

Data Pump procedure is written in Java for data
consolidation with Oracle lag and MySQL databases. Data is
synchronized between Internet database server (MySQL) and
internal database server (Oracle lag). Software module for
Recruitment Section has been enhanced for maintaining
information related to applications for RRCAT Recruitment.
The software provides interface for entry from paper based
applications received by Recruitment (i.e applications not
filled online over Internet by the applicants). Provision has
been made for updation of "Paper copy received" status of
application submitted online from Internet and its paper copy
received at Recruitment. Call letters for applicants were
generated by using this software .
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After entering his/her credentials (Email-id and
password), applicant will be required to fill Personal Details,
Educational and Professional Qualifications, Course of
Study, Experience, Details of Relatives employed in DAE etc.
Applicant can edit the application details and preview the
application form before final submission of application.
After completion of final submission, the application form is
generated in PDF format and applicant can not modify
application details. Applicant can print the application form
and send the signed paper copy with required certificates to
Recruitment Section for further processing.

Figure 1.2.3: User Registration Form
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High Scalability - Server load balancing makes the two
servers appear as a single server - a single virtual service - by
transparently distributing user requests among the servers.
Thus making the setup highly scalable.

High Performance - Server load balancing can direct user
requests to the server which is least busy and therefore
capable of providing fast response time.

High Availability - It improves application availability
because if an application or server fails, load balancing
can automatically redistribute user requests to the other
server.
This new setup ofRRCATInfonet in load balanced mode

will provide better performance and response to the users.

Web based software has been designed, developed and
deployed for on-line submission of applications on Internet
for Recruitment ofRRCAT. The software is developed using
open source tools like PHP version 4 and MySQL version 5.
Application software has been deployed on Linux server with
CentOS (64 bit) version 5.5, MySQL database with open
source GreenSQL firewall to protect the database from
various known threats.

'j11tft~, Welcome to Online Application Submission for RRCA T Recruitment
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Administrative interface was developed and deployed on

RRCATInfonet for viewing Post-wise applications submitted
from Internet or entered by Recruitment Section. The
software was used for screening of applications on the basis of
eligibility criteria like Diploma! Graduate/ Post Graduate
Percentage/ marks, age, category etc. Information related to
screened-in applicants was generated for screening
committees. Using this software PDF file of selected
applicants can be generated for RRCAT website.
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Figure 1.2.4: Administrative Interface on RRCATInfonetfor
RRCAT Recruitment

Provision has also been made in the software for viewing
the status of application (on Internet) on the basis of
applicant's email-id, application no. and date of birth.

This software was used successfully for submission of
applications on-line over Internet and further processing. The
software reduced manual data entry of applications by
Recruitment Section.

C) Performance Analysis of Web based Applications on
Single and Multi Core Servers:

Performance of existing single core single processor
RRCATInfonet server was compared with dual processor
quad core server for response time of web server, throughput
(number of hits vis response time) and connection pooling vis
no connection pooling using Open Source Performance
Testing Tool Apache JMeter. It was found that performance of
Java applications running on multi-core server is far better
than those running on single core server. Web applications
running on multi-core server give better performance and
scalability.

Apache JMeter was used to load test the functional
behaviour and measure performance based on throughput
(number of hits vis response time) for dynamic querying of
Purchase database using Java servlets on Tomcat Web Server.
The performance was tested by varying the number of users
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and number of threads. Load of 1000 users was simulated on

the database server to analyze overall performance under
different load conditions. The results are shown graphically in
following two figures.

L_--..,·_,.:.' __ ":·f••.••• ;::_: ....~

"'_"_ l·_ ~__ ~.._ "._ ~_

Figure 1.2.5: Throughput on Single Core Server

Figure 1.2.6: Throughput on Quad Core Server

Based on the analysis of performance of web server, the
throughput of 1000 concurrent requests on quad core server
was 180 per minute as compared to 69 per minute on single
core. This shows that throughput of dual processor quad core
server is almost three times more than that of single core
server for 1000 concurrent users. Applications running on
quad core server give more throughput and less response time
as compared to single core server.

Performance was also compared by running the tests
using Java Servlets for connection pooling and also by
acquiring connections directly from the JDBC driver without
connection pooling. On comparing the pooling results at each
iteration checkpoint with the non-pooling results, it was
found that connection pooling provides a significant
improvement on performance by reusing connections rather
than creating a new connection for each connection request.

Based on the JMeter results shown graphically in Figure
1.2.7 and 1.2.8, it was observed that the throughput of 1000
concurrent requests using pooled connections was 468 per
minute as compared to 83 per minute using non pooled
connections.
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This indicated that throughput using pooled connections
is almost six times faster than non pooled connections and
web applications realize significant performance
improvements by using connection pooling over no
connection pooling.

Using this OCA PKI setup, Digital Certificates have been
tested as proof-of-concept for:

Reliable two factor user authentication - the first factor is
proof of possession of private key and second factor is
validation of public key belonging to specific identity by
OCA ..

SSL communication for web server - client browser
validates identity of a web server and encrypts data flow
between browser and web server.

OCA PKI setup will be used for deployment of
workflow based applications in near future.

Figure 1.2. 7: Pooled connections throughput

Reported by:
Alpana Rajan (alpana@rrcat.gov.in) and Anil Rawat

1.3: Development in Networking and
Communication at RRCAT

A) Email service enhancements:

In our endeavor to improve and secure the emails
services at RRCAT, following enhancements were made to
the email services setup:

Figure 1.3.1: Email account details view

1) Enhancements to LDAP (Lightweight Directory
Access Protocol) setup:

Email accounts at RRCAT are being managed using
LDAP based directory service with "ou=People,o=cat,c=in"
as the base Distinguished Name (DN). This setup was
upgraded by adding "Account Validity", "Account Status",
"Description" and "Internet Access" attributes to each
account record. Proper values of these attributes for every
account (1800) were verified and then inserted in the existing
database using PHP and shell scripts. Figure 1.3.1 depicts
email account details view showing newly added attributes.
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Figure 1.2.8: Non pooled connections throughput

Oracle 109 platform provides tightly integrated Oracle
Certifying Authority (OCA) and Oracle Single Sign-on. The
integration of Single Sign-On with OCA enables less time
consuming setup for SSL communication between client,
application server and database server. Oracle PKI setup
needs combination of robust infrastructure for managing and
distributing digital certificates and also for enforcing policies
related to certificate strength and validity period.

D) Oracle Certifying Authority 109 setup for Digital
Certificate based Applications:

Infrastructure for Oracle 109 OCA (Oracle Certifying
Authority) has been setup for issuing and managing Digital
Certificates. This PKI (Public Key Infrastructure) setup will
be used for management of Digital Certificates that provide
digital identities required to automate Digital Signature based
processes.

We have configured OCA end-user interface to obtain a
certificate which can be imported into user's internet browser
using Single Sign-on credentials. We have imposed 1024 bits
RSA key length for employees and 2048 bits RSA key length
for servers/ PCs. The certificate validity period can also be
defined. Unique certifIcate constraint has also been enabled to
prevent OCA from issuing multiple certificates to the same
employee.
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