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Overview

The Year 2014-15 witnessed numerous technological achievements, events and recognitions for C-DAC. During

the year, the National Supercomputing Mission (NSM) was favourably recommended by the Expenditure Finance
Committee (EFC) and a cabinet note seeking approval of Cabinet Committee on Economic Affairs (CCEA) was

prepared and submitted. On the occasion of Good Governance Day celebrated on December 25, 2014 at New
Delhi, Hon'ble MC&IT launched PARAM Shavak – Supercomputer in a Box and carried out ToT of various solutions

related to industrial automation and intelligent transportation. The National Voter Service Portal (NVSP) was launched
on January 25, 2015 at New Delhi on the occasion of National Voters’ Day by Hon’ble Former President of India, late

Dr. Abdul Kalam with the aim to provide single window services to electors. C-DAC also bagged several awards
during the year for its technologies and solutions.

During the year, C-DAC’s PARAM Yuva II system helped process more than 1,40,000 jobs from various science and

engineering domains till March 2015. These jobs were executed by 689 HPC users from 56 different institutions
spread across the country. Various HPC applications for weather forecasting, computational fluid dynamics, earth-

quake engineering, etc. were ported on PARAM Yuva II. Monitoring and scheduling software for HPC clusters was
also developed and deployed. Various cloud based solutions such as Cloud Connect – a web interface for connect-

ing Clouds and C-DAC Cloud IP Store - secure storage were also developed. Towards next generation high speed
low latency interconnect, a 40/100 Gbps Bit Error Rate Tester (BERT) platform was developed.

Hon'ble MC&IT launched ".³ÖÖ¸üŸÖ” top level international domain for 8 languages viz. Hindi, Marathi, Sindhi, Nepali,

Maithili, Bodo, Dogri and Konkani on August 27, 2014. MANTRA-Rajya Sabha system for Synopsis domain was
deployed at Synopsis section of Rajya Sabha Secretariat. A system for extracting and retrieving textual information

from mass media data on web was developed for General Election 2014 of Madhya Pradesh. C-DAC’s Localization
Projects Management Framework (LPMF) for community participation in localization process enables any inter-

ested user or translator to contribute and update the translations through crowd-sourcing. The National Portal and
Digital Repository for Museums of India was developed for the Ministry of Culture, Government of India. It provides

online access to digital collections from several national museums located all across India. C-DAC has developed
and carried out pilot implementation of e-Goshwara for Hon’ble Supreme Court of India and District Courts of Delhi.

C-DAC has designed and developed solutions for smart buildings including lighting, HVAC and automation and

indoor air quality monitoring. Adaptive Traffic Control System software named CoSiCoSt (Composite Signal Control
Strategy) was deployed at Delhi Integrated Multimodal Transit System (DIMTS) and at Traffic Control & Management

Center, Surat. A 25 kWp grid interactive Solar Photovoltaic (SPV) power plant was developed and deployed in C-
DAC’s own premise at Technopark Campus, Thiruvananthapuram. Genesys - an advanced Field Programmable

Gate Array (FPGA) based system was developed, catering to high speed network applications pertaining to 10G/
40G Ethernet/OTN. C-DAC has designed screen centrifuge machine and developed calibration model for removal

of surface water from tea leaves.

BOSS GNU/Linux Version 6.0 was released with wide Indian language support and packages, relevant for use in
the Government domain. In e-Governance, Mobile Seva platform integrated more than 1600 government depart-

ments/agencies during the year. Rajasthan Works Online Monitoring System was deployed at Public Works Depart-
ment, Government of Rajasthan, Jaipur. C-DAC developed e-Saadhya (Saral Anukulaney Adhyayan), which is an

adaptable and accessible e-Learning framework for children with mild mental retardation and autism and de-
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ployed the same in special schools in Andhra Pradesh, Karnataka and Delhi. During the year, 9 more language
portals (Bengali, Gujarati, Kannada, Malayalam and Tamil and beta versions – Sanskrit, Urdu, Punjabi and Oriya)

were added to the existing five languages (Hindi, English, Telugu, Assamese and Marathi) of Vikaspedia. As a part
of Digital India initiative, C-DAC is developing and customizing innovative solutions to contribute towards bringing

the benefits of ICT solutions to the common man.

Anti-malware solution developed by C-DAC was deployed in various organizations such as CERT-IN, ISRO, DRDO
and Indian Navy. During the year, C-DAC enhanced various cyber forensics tools and solutions and conducted

training and awareness programmes across the country in information security and cyber forensics. ICT based
Capacity Development Laboratories on Cybercrime were developed for seven North East High-Courts/High-Court

benches. C-DAC developed a Unified Threat Management (UTM) appliance, which is a gateway security solution
that integrates various features such as firewall, intrusion detection and prevention, virtual private network and anti-

malware engine. To address the threats related to mobile phones, C-DAC developed a comprehensive security
solution named “M-Kavach” for Android devices.

Healthcare Knowledge System developed by C-DAC has been deployed at 42 locations across all the 8 North East

states. C-DAC is carrying out deployment of its supply chain management system at Telangana, Andhra Pradesh,
Gujarat, Madhya Pradesh and Delhi. To promote usage and adaption of SNOMED CT® in the country, C-DAC

developed a toolkit named “C-DAC's SNOMED CT Toolkit (CSNOtk)” for simple and rapid integration of SNOMED
CT® in healthcare applications. Additional telemedicine solutions are being deployed across Assam, Punjab,

Odisha and Kerala.

Automation tools for managing GATE 2015 and JAM 2015 examinations were developed using which more than 10
lakh candidates applied for the examination and received the online status updates and results. Various software

that can aid in management and delivery of education and training in effective manner were also developed. C-DAC
continued to offer its M.Tech programmes, PG Diploma programmes, and other training and skill development

programmes during the year.

The above mentioned activities have resulted in several research publications, patents, many awards and several
new collaborations with academic and research institutions both in India and abroad.

This annual report covers the accomplishments and major activities of C-DAC during the year 2014-15.
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High Performance Computing (HPC), Grid Computing and Cloud
Computing
C-DAC continued its various initiatives in the fields of HPC systems and facilities, HPC applications, HPC system
software, HPC solutions and services, as well as grid and cloud computing. The activities carried out by C-DAC

during the year 2014-15 in this area are briefly covered below.

National Supercomputing Mission (NSM)
During the year, a proposal titled “National Supercomputing Mission: Building Capacity and Capability” was evolved

by Department of Science and Technology (DST) and Department of Electronics and Information Technology (DeitY),
Government of India. The proposal aims to consolidate the ongoing initiatives by various agencies in supercomputing

in the country into a collaborative program along with effective governance and monitoring mechanisms.

The Expenditure Finance Committee (EFC), chaired by Secretary (Expenditure), in its meeting held on August 28,
2014 favourably recommended the proposal with an outlay of Rs. 4500 Crores over a period of seven years, to be

jointly steered and implemented by the Department of Science and Technology (DST) and Department of Electron-
ics and Information Technology (DeitY).

Based on the recommendations of EFC, a Cabinet Committee on Economic Affairs (CCEA) note seeking approval

for NSM was prepared and submitted. The note included the salient features of NSM, phasing of expenditure and
availability of plan allocations, etc.

High Performance Computing (HPC)
The major activities carried out during the year and some of the significant achievements made by C-DAC scientists
and engineers working in different areas of HPC are briefly described below.

High Speed Interconnect and Accelerator Technologies
High Speed Interconnect

New interconnects with higher bandwidth and lower latency form an important component of cluster-based

supercomputing architecture. The architecture of such interconnects depends on the technology trends in proces-
sor, I/O and systems. As a result, next generation interconnects will be designed by using newer, faster and reliable

physical layer technologies and host I/O bus technologies. Activities carried out during this year include exploration
of several component technologies around host interfaces, link interfaces, learning new techniques and chal-

lenges of high speed PCBs, design of mechanical enclosures with thermal and EMI/EMC compliance checking.
This resulted in the development of 40/100 Gbps Bit Error Rate Tester and Reconfigurable Computing System

platforms.

Design of a stable data channel running at 40 Gbps with acceptable bit error rates was done and it was tested over
copper and fiber cables. Successful operation of data channel working at 100 Gigabits/sec (at serial loopback

level) was also achieved. This link level design was complemented by IP of PCIe DMA controller, which was
designed, validated and tested on target hardware platform. An extensive study of existing interfaces along with

futuristic requirements of high performance interconnect hardware was done. These will act as the building blocks

Technical  Areas
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for next generation high speed, low latency interconnect to be used for making future supercomputing systems.

Reconfigurable Computing System (RCS)
RCS is a FPGA (Field Programmable Gate Array) based high performance application accelerator card for acceler-

ating applications. It is very compact and supports Linux and Windows Operating Systems. The FPGA-based RCS
cards designed and developed by C-DAC have been incorporated as accelerator cards in a number of HPC

systems commissioned by C-DAC in the country.

HPC Systems and Facilities
PARAM Yuva II
Since its commissioning in 2013 at C-DAC’s National PARAM Supercomputing Facility (NPSF) in Pune, PARAM
Yuva II has been extensively used by many scientists and engineers across the nation for their research. More than

1,40,000 jobs have been processed by PARAM Yuva II till March 2015. About 689 users across 56 institutions
executed their jobs on PARAM Yuva II for their scientific research, out of which about 115 users were Ph.D. students

who used PARAM Yuva II for their thesis work. PARAM Yuva II file system and logical cluster partitioning software
were fine-tuned and upgraded in April 2014 to cater to the growing demands of more users. A workshop on

“Scientific Applications on PARAM Yuva II” was organized on January 8-9, 2015 to enable PARAM Yuva II users to
share their experiences and provide feedback to further improve the NPSF services for them. The workshop fea-

tured invited talks and presentations by users of PARAM Yuva II (including C-DAC members) highlighting the
scientific work carried out by them.

Barring the scheduled maintenance periods, the utilisation of PARAM Yuva II was very high throughout the year as

can be seen from its CPU utilization given in the figure.

To improve the user experience in using PARAM Yuva II, a Dedicated Slot Booking Facility (DSBF) was introduced for
the users to offer better quality of service over and above the usual batch processing system. The primary aim of this

scheme is to encourage users towards capability computing and scaling exercise of their applications, keeping in
mind the preparedness required for the future Peta scale computing systems.

PARAM Shavak: Supercomputer in a Box

PARAM Shavak is a supercomputing system in a box, designed for research organizations and academic institu-
tions wishing to undertake HPC related activities. It was launched by Shri Ravi Shankar Prasad, Hon'ble Minister of

CPU utilisation of PARAM Yuva II during April 2014 to March 2015
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Communications and IT, Government of India on the occasion of Good Governance Day celebrated on December
25, 2014 at New Delhi.

PARAM Shavak is designed to be a table top system with 2 Teraflop and above computing power. It is pre-loaded

with parallel programming development environment, libraries, and tools for scheduling and resource manage-
ment. It has built-in select HPC applications across several scientific and engineering domains including Bio-

informatics, Molecular Dynamics, Materials Science, Quantum Chemistry, Atmospheric and Ocean Modelling and
Computational Fluid Dynamics. It has support for C-DAC's Reconfigurable Computing System (RCS) technology to

speed up applications through hardware.

HPC Applications
Development of BCG Vaccine and Complementary Diagnostics for TB Control in Cattle
Tuberculosis infection in cattle remains a major problem in both developed and developing nations. In addition to

being a cause of huge economic loss in livestock farming, Mycobacterium bovis infection can spread from infected
cattle to humans by aerosol or by consumption of contaminated dairy products to cause zoonotic tuberculosis. This

project in collaboration with University of Surrey, UK and TRPVB, Chennai aims to generate a synergistic vaccine
and diagnostic approach using HPC systems. This will allow the vaccination of cows without interfering with the

surveillance of bovine tuberculosis using advanced sequencing approaches.

Met@India: Weather Data and Analytics Portal
Met@India, the weather data and analytics portal is a query based database management system for immediate

access of historic weather data. The portal disseminates weather data processed on PARAM Yuva II and observa-
tions of Indian locations for the past years, months and days till yesterday. The system provides extreme events

statistics such as heat waves, cold waves and heavy rainfall occurring at various locations in India. It is a tool for
verifying and analysing the accuracy of forecasted weather and can be useful for researchers and students. It

provides maximum and minimum temperature, relative humidity, pressure, wind speed, wind direction and rainfall
since 2008. It acts as a service gateway for commercial industries such as wind energy, solar energy, environment

assessment and hydro-power systems.

Anuman
Anuman offers the latest weather updates on mobile devices. It provides hour-to-hour weather forecast for over

50000 locations all over India using high resolution weather model output generated using C-DAC's PARAM
supercomputer. Users can use it to obtain daily forecast for next 3 days on a single click. They can also use it to

PARAM Shavak
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obtain hourly forecast including maximum temperature, minimum temperature, relative humidity, sea-level
pressure, probability of rainfall, cloud condition, wind speed and direction for a specific location on request. It

supports Geo-positioning, retrieving the latest weather conditions for current location.

UrbAirIndia

UrbAirIndia is an integrated web-based GIS enabled system for Indian urban air quality management, developed in

collaboration with Central Pollution Control Board (CPCB). It is an expert system that deals with various compo-
nents of air quality management viz. air quality monitoring, emission inventory, dispersion and receptor modelling,

and multiple scenario analysis. It provides useful inputs to policy makers for taking air quality management deci-
sions, to environmental researchers for analysing scientific data, and to public as an information portal. Besides its

use as an automatic framework for strategies to reduce pollution, environmental researchers and policy makers
can also use UrbAirIndia to assess air pollution impacts due to present and future developments for a sustainable

future.

3D Kirchhoff Depth Migration

“SeisKDM” a 2D/3D Kirchhoff Depth Migration software indigenously developed by C-DAC has been optimized on

PARAM Yuva II by applying various optimization techniques like pragma level, compiler level, memory level and run
level on baseline code. The resultant application was tested on synthetic seismic data.

The figure shows the result of different optimization levels. The blue bars show compute time and the red line
shows speed-up for augmentative optimizations from left to right w.r.t the baseline. The optimizations resulted in

6.92 times improvement in performance over baseline code.  As a next step, the application is being improved for
general seismic data.

OpenFOAM
OpenFOAM is an open-source general purpose software suite for Computational Fluid Dynamics (CFD) computa-
tion and is fully parallelized using MPI. It is widely used in academia, R&D institutes and industries. The code was

ported and benchmarked on GPGPU as well as on MIC architecture to run it in native and symmetric modes. In
native mode, it runs on the Xeon-Phi coprocessor, whereas in symmetric mode it runs on both the host processors

as well as on Xeon-Phi co-processors.

Technical Areas
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The figure shows parallel benchmark study of an IcoFoam solver of OpenFOAM on Xeon host processor for a lid

driven cavity (50 million cells).

OpenSEES

Open System for Earthquake Engineering Simulation (OpenSEES) software, an open-source software for

geotechnical and earthquake engineering simulation, was ported on Xeon-Phi architecture and its performance
was analysed. This analysis will help in making OpenSEES available on new hybrid HPC system and to carry out

earthquake simulation studies for different structures.

Technical Areas

Parallel benchmark study of an IcoFoam solver of
OpenFOAM on Xeon host processor for a lid driven cavity

Flow streams over Ahmed Body computed by OpenFOAM on GPGPU

Comparison of results of OpenSEES on Xeon and Xeon Phi
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Parallel Signal Processing Software for Ooty Radio Telescope (ORT)

The Ooty Radio Telescope (ORT) operated by NCRA-TIFR was the first large radio telescope built in India. C-DAC

collaborated with National Centre for Radio Astrophysics (NCRA), Pune and Raman Research Institute (RRI),
Bangalore for developing its parallel signal processing software on hybrid architecture for upgradation of ORT.

The challenge addressed by C-DAC in this initiative was to handle the data generated at the rate of 62 GB per

second. The data was reduced for easy storage and handling using FFTs and Correlation operations. Such a
massive signal processing was realized through the use of C-DAC’s HPC systems. The system was used to

calculate FFTs of 264 channels on host, offload correlations to MIC (Xeon-Phi) cards, and to understand the
communication profile between host and MIC. The development of data transfer module between Xeon and Xeon

Phi processors was successfully completed by C-DAC for this activity.

HPC System Software
Hybrid Cluster Monitoring Tool
Monitoring accelerator-based hybrid clusters is imperative for early detection of any service degradation to enable
immediate rectification. The Hybrid Cluster Monitoring tool is a pluggable and customizable monitoring solution for

heterogeneous multi-accelerator clusters, which can be independently used and can also integrate with other third
party tools. It enables monitoring of CPU, GPU and FPGA accelerators, network, storage, user jobs and other

relevant services of a heterogeneous cluster. It is extendible to monitor any new accelerator/device, provides facility
to analyse archived data and has alert facility for faults/degradations of resources/services.

Hybrid Cluster Scheduler
The hybrid cluster scheduler is unique in the sense that it considers all the accelerator resources (GPUs, FPGAs)
with the CPU while allocating resources for a job. It takes into account the applications requirements of diverse

computational resources and provides the best fit match for its execution. The scheduling algorithm is designed to
improve the cluster utilization considering multiple parameters such as job type, job age, resource status (availabil-

ity, load, memory) and information of prior job executions and availability of alternate resources to allocate the
resources. In this manner, it offers better turn-around time for jobs and improved resource utilization.

HPC Solutions and Services
The expertise developed by C-DAC in the area of HPC was extended to other organizations/institutes to enable
them to meet their HPC requirements. Some of the activities carried out and initiated during the year towards this

include:
Providing consultancy for establishment of 750 TeraFlop HPC system with 1 Petabyte storage system at IIT,

Delhi.
Conducting a HPC workshop for delegates from Ghana–India Kofi-Annan Centre of Excellence in ICT at Accra,

Ghana from August 4-14, 2014.
Establishing a Centre of Excellence in HPC for Engineering Study and Research at Assam Engineering College,

Guwahati, Assam and deploying C-DAC’s HPC solution at NIT, Agartala for engineering study, research and skill
development.

Cloud and Grid Computing

Cloud Connect
Cloud Connect is an easy to use web interface for connecting clouds and simplifies the use of Infrastructure-as-a-
Service (IaaS) feature of cloud. It abstracts creation of security group, management of network topology, creation of

virtual machine, elastic block storage and snapshot, and automatic mounting of elastic block storage to virtual
machine.

Technical Areas
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Cloud Vault
Cloud Vault is an enterprise-class cloud storage solution offered as Storage-as-a-Service. Users and organiza-
tions can use Cloud Vault to store large data efficiently, safely and cheaply. Its key features include Single Sign On

(SSO) authentication using user mail-id, object-based storage, file and directory operations support, data isolation,
reliability, high availability and 2-way redundancy for data, and  multiple client interfaces such as web, java API’s and

command line.

Multi-Site Disaster Recovery as a Service on Cloud
C-DAC is working on a solution for Multi-site Disaster Recovery-as-a-Service (DRaaS) on cloud for state and
national data centres having cloud infrastructure. This leverages cloud technology to provide logically centralized

and physically distributed "Disaster Recovery-as-a-Service" model for service continuity of e-governance applica-
tions.

Technical Areas

User Interface of Cloud Vault
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Multilingual Computing and Heritage Computing
C-DAC continued to contribute towards overcoming language barriers in computing and preservation of historical

and cultural documents. Contributions during the year for this include work on machine translation, speech tech-

nologies, language tools and tutors, linguistic resources and heritage computing. Following sections bring out the

details of these activities.

Machine Translation

Anuvadaksh: English to Indian Languages Machine Translation (EILMT) System
Anuvadaksh is a state-of-the-art English to Indian Languages Machine Translation System developed by C-DAC

along with 13 institutes. It currently allows translating English text to eight Indian languages namely Hindi, Bengali,
Marathi, Urdu, Tamil, Oriya, Gujarati and Bodo in supported domains namely tourism, health and agriculture.

Anuvadaksh is designed with pre-processing modules that carry out text extraction from uploaded files, morpho-

logical analysis, part-of-speech tagger, etc. The system’s post-processing modules support morph synthesizer for
smoothening the translated output, multiple translation option, and transliteration facilities. In addition, the system

offers NLP components for researchers to get the intermediate output of the system modules and feedback facility
to evaluate the translated output.

Web Based Angla Machine Aided Translation System
This system has been developed for translations in 8 Indian languages in tourism, health and general domains. Its
key features include paragraph, file translation and facility to choose from alternate translations with editing. The

system is available at: http://tdil-dc.in. As part of Phase-II of the project, alpha version of English to Assamese
translation system was developed.

Urdu-Hindi Cognate Translation System
This is a rule based cognate translation system that converts text from Urdu to Hindi and vice versa. It is available
as a web service and is an integral part of C-DAC’s Translator plug-in (Go-Translate).

Mantra Rajya Sabha Translation System
This system translates English documents to Hindi pertaining to Parliamentary domains (Upper House of Parlia-

ment of India). Phase-I consists of translation of documents related to List of Business (LOB), Papers to be Laid on

the Table (PLOT), and Parliamentary Bulletin Part-I. Unicode version of Phase-I along with Bulletin Part-II has been

successfully deployed at Rajya Sabha. A version of the system for Synopsis domain has been deployed at Synopsis

section of Rajya Sabha secretariat and the section has started preparing the said documentation through Mantra

tool on Synopsis.

Go Translate: GIST Online Translation Framework
Go Translate is a centralized system for community participation in localization process. It can be used to translate

website(s) dynamically/on-the-fly just by the click of a button. It enables any interested user or translator to contrib-

ute and update the translations through crowd-sourcing. In order to translate/post-edit, various machine translation

systems are also integrated to aid the crowd and translator in contributing to the translations. The crowd and

translators can also make use of the virtual keyboard to edit or contribute to a new translation.

Currently it supports localization options for English to Hindi, English to Marathi, English to Punjabi, English to

Gujarati, English to Malayalam, English to Bengali, Hindi to Urdu and Urdu to Hindi. As there is no need to change

anything in the source code of the websites, it is easier and hassle free for website owners to make their content

available in local languages. It can be downloaded from www.localisation.gov.in.

Technical Areas
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gDoc Translation: GIST Document Translation System
This system is designed to translate English text in word documents to an Indian language in just one click by

leveraging web service. While translating, it retains formatting of the document such as bullets, font attributes,
images, tables, etc. It currently supports translation from English to six Indian languages namely Hindi, Marathi,

Guajarati, Malayalam, Punjabi and Bengali. It supports Microsoft Word 2007 and above.

Sampark: Indian Language to Indian Language Machine Translation (ILMT) System
This is a multipart machine translation system developed with the combined effort of 11 institutions in India. It

consists of machine translation engines for 18 language pairs. These are: 14 bi-directional pairs between Hindi
and Urdu/Punjabi/Telugu/Bengali/Tamil/Marathi/Kannada and 4 bi-directional pairs between Tamil and Malayalam/

Telugu.

mTranslator
This is an Android based application for translating SMS/sentences from English to nine Indian languages. At the

back end, it uses the Angla Machine Translation system developed under the consortia mode. It was showcased at
Mobile World Congress (MWC) 2014, Barcelona. It is currently deployed at the Google Play Store and has so far

been used by users for translating more than 3.3 lacs strings. Its key features include support for English to
Bengali, Hindi, Punjabi, Malayalam, Telugu, Tamil, Marathi, Oriya and Urdu; transliteration for user convenience;

and facility to store user preferences and settings.

Speech Technologies

Speech-to-Speech MAT Based Dialogue System from Hindi to Indian Languages
This project aims to develop a system for translating given speech input in Hindi to specified target Indian language
speech output for four language pairs namely Hindi-English, Hindi-Bangla, Hindi-Punjabi, Hindi-Malayalam and

vice-versa for tourism domain. The main components of this system are:
Speech recognition system [for Hindi, English, Bangla, Punjabi and Malayalam]

Text-to-Speech system [for Hindi, English, Bangla, Punjabi and Malayalam]
Text-to-Text machine assisted translation system [for Hindi-English, Hindi-Bangla, Hindi-Punjabi and Hindi-

Malayalam]

mTranslator

Technical Areas
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U-STAR Speech-to-Speech Translation System
As part of an international research consortium titled Universal Speech Translation Advanced Research (U-STAR),
C-DAC is conducting research and development on a network-based Speech-to-Speech Translation (S2ST) sys-

tem. The developed system follows the plug-and-play approach and has no dependency among the modules. It
supports speech-to-speech translation between 30 language pairs and services are available as mobile app

called  “VoiceTra4U”.

Language Tools/Tutors

Intelligent Script Manager Basic
Intelligent Script Manager Basic, also known as ISM Basic, is the latest addition to the popular family of ISM products

from C-DAC. This software consists of various aesthetic Indian language fonts and tools that users often require for

working with Indian languages on computers. It enables typing in 26 Indian languages including Assamese,

Bangla, Gujarati, Hindi, Kannada, Marathi, Malayalam, Odia, Punjabi, Sanskrit, Tamil, Telugu, Manipuri (Bengali),

Nepali, Konkani, Boro, Santali (Devanagari), Santali (OL-CHIKI), Maithili, Dogri, Kashmiri (Devanagari), Kashmiri

(PA), Manipuri (MeeteiMayek), Sindhi (Dev), Sindhi (PA) and Urdu.

Textual Information Extraction and Retrieval System
C-DAC developed a system for extracting and retrieving textual information from mass media data on web (Internet)

for General Election 2014 in Madhya Pradesh. This system was used to keep track of the textual data e.g. online
newspapers, websites, websites for political leaders and political parties, twitter and facebook (social media), and

check for possible Model Code of Conduct  violations by members/candidates of political parties in the General
Election 2014 in Madhya Pradesh.

Internationalized Domain Names for Indian Languages
C-DAC developed a solution to allow users to create and access domain names in their respective Indian lan-
guages, under .³ÖÖ¸üŸÖ ccTLD (Country Code Top Level Domain) in a safe and secure manner and enabled ".³ÖÖ¸üŸÖ "

top level international domain for 8 languages viz. Hindi, Marathi, Sindhi, Nepali, Maithili, Bodo, Dogri and Konkani.
The system was launched by Shri Ravi Shankar Prasad, Hon’ble Minister for Communication and IT, Govt. of India

on August 27, 2014.

OCR for Documents in Indian Scripts
C-DAC has developed a robust OCR system for possible conversion of legacy and printed documents into elec-

tronically accessible format. It can process documents in languages such as Bangla, Devanagari, Malayalam,
Gujarati, Telugu, Tamil, Kannada, Gurmukhi, Oriya, Tibetan, Bodo, Urdu, Assamese, Marathi and Manipuri. It facili-

tates the digitization of bilingual document images having complex layout and varying font styles as well as symbols
and fonts.

Gesture and Text to Indian Sign Language

C-DAC is developing the technology for capturing the nuances of sign language and translating it to text. It uses the

state-of-the-art technologies for transcription and sign notation systems, video rotoscopy, corpus creation, 3D

motion capture and many others. Once completed, the aim is to provide disaster related alerts in sign language on
TV. Also, research is being carried out by C-DAC to develop technologies for conversion of sign language gestures

to text or speech. Various algorithms and innovative image processing tools are developed for recognizing full body
gestures and converting them to text. So far the technology can recognize hundreds of sign language gestures and

will be scaled up to recognize many thousands.

Technical Areas
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Other Language Tools

1. Paribhashika: GNU/Linux Based Online Translation System
Paribhashika is a pattern directed and rule based English to Malayalam machine aided translation system

based on AnglaBharati technology.

2.  Shruthilekhita: Malayalam Dictation System
C-DAC has developed a dictation system in which Malayalam Automatic Speech Recognition (ASR) system is

integrated with Open Office writer. The system was released on November 01, 2014 on the occasion of the birth
of Kerala by Sri. V S Achuthanandan.

3. Ezhuthachan: Malayalam Tutor
Malayalam tutor is a self instructional English software package meant for assisting foreigners and students to
easily learn Malayalam language.

4. English to Bengali Corpora Creation Workbench
C-DAC has developed a workbench to translate the 20k BTEC from English to Bengali. In this workbench,
existing available translation systems are used to help the translators build the English-Bengali parallel BTEC

corpora. The workbench environment is available as a web service.

5. Bangla Sentence Analyzer
C-DAC has developed a parser for Bangla language that supports workbench for generation of linguistic

resources, Bangla morphological analyzer and synthesizer, and Bangla shallow parser with limited set of rules.

6. Unicode Convertor for Punjabi Fonts
C-DAC has developed a Unicode converter for Punjabi language with facilities for font encoding to Unicode and

vice versa, in-built word editor, and dictionary of English-Punjabi and Punjabi-English.

7. Modi Script Unicode Content Creation Tool
Modi is a script used to write Marathi language that was used in Maharashtra for 500 years. Modi typing tool is

primarily for typing and creation of documents in Modi script. The software pack can be used for digital libraries,

data entry, and digitization of rare books, manuscripts and ancient literature.

Heritage Computing

National Portal and Digital Repository for Museums of India

This system provides online access to digital collections from 10 national museums located in different states of

India. JATAN, the Virtual Museum Builder software developed by C-DAC, is used to develop and transfer digital

collections for preservation in the digital repository.

The portal provides online access to 30,000 historical antiquities with approximately 1,50,000 digital images with

metadata. The national portal http://www.museumsofindia.gov.in was inaugurated on October 21, 2014 by Hon’ble

Minister for Ministry of Culture, Govt. of India.

Technical Areas
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DIGITALAYA

C-DAC has developed an Electronic Records Management and Archival system called DIGITALAYA for preservation

of documents of various file formats viz. word, postscript, spread sheets, e-mails, images, presentations, text and
XML. It provides a searchable database of record retention schedules and archival strategies as per the specified

file format and preservation duration

e-Records Capturing Tool
This tool developed by C-DAC, automatically extracts preservation metadata in compliance with eGOV-PID stan-
dard and allows the user to connect with eGOV database for capturing the electronic records stored in the database

of an e-governance system, uploading of e-record schemas, mapping with database, mapping of preservation
metadata as per eGOV-PID standard, etc. It has been deployed for extracting the registered documents stored in the

database of Computer Aided Administration of Registered Documents (CARD), Hyderabad and about 25 lacs
documents with preservation metadata have been successfully extracted using this system.

e-Goshwara: e-Court Solution
C-DAC is engaged in developing a set of standards,
tools and technologies for digital preservation of

records pertaining to disposed cases of Indian
Judiciary. This is necessary for compliance with

the ISO 14721 - Open Archival Information System
(OAIS) reference model and ISO 16363 - Audit and

Certification of Trustworthy Digital Repositories for
e-records. Technology development and pilot imple-

mentation of e-Goshwara for Hon’ble Supreme
Court of India and District Courts of Delhi have been

completed. E-Committee – Supreme Court of India
has included the same in e-Court Phase II policy

for national rollout.

National Portal and Digital Repository for Museums of India
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Professional Electronics, VLSI and Embedded Systems
C-DAC continued to develop cost-effective electronic systems and solutions for industrial purposes and social
empowerment. These include Solutions for smart buildings, Network systems, Power electronics, Traffic control

systems, Agri-electronics, Ultrasonic systems, and Control systems for industrial automation. The activities carried
out during the year in these areas are described below.

Solutions for Smart Buildings

Lighting
C-DAC has designed, developed and deployed Zigbee controlled dimmable LED (ZLED) luminaire to provide
energy efficient illumination in buildings. Different levels of dimming (5% to 100%) are provided for optimum

illumination in work place. ZLED luminaire can be automatically controlled for optimum illumination based on
human occupancy by using an Android application. A deployment with cluster tree topology which is controlled

wirelessly through Zigbee network having human occupancy prediction using Hidden Markov Model (HMM) has
energy savings up to 60%.

HVAC and Automation
Smart homes are designed to have a HVAC system (heating, ventilation, and air conditioning) to maximize the

comfort of the residents with minimal energy consumption. C-DAC has developed a prototype to control the Air
Conditioner (AC) in a room. The sensing, controlling and actuation is done using Zigbee based wireless sensor

networks. Occupancy plays a major role in determining the efficiency of the system. Occupancy detection modules
based on both motion and carbon di-oxide sensors were developed to enhance the accuracy of HVAC control.

Sensor Embedded Zigbee Modules for Temperature and 3D Accelerometer
This is a miniaturized coin cell operated wireless sensor node with onboard sensors like accelerometer, tempera-
ture and relative humidity. The RF interface is compliant to the IEEE 802.15.4/ Zigbee standards. This device is

suitable for various dedicated applications like data centre monitoring, AC control, gesture reorganization, activity
monitoring, etc. The droplet shape of this device is attractive and suitable for deployment at various places.

Indoor Air Quality Monitoring System
Indoor Air Quality (IAQ) refers to the air quality within and around buildings and structures, especially relating to the
parameters that affect the health and comfort of building occupants. C-DAC has developed a toolkit to monitor real

time measurement of temperature, humidity, CO and CO2 using WSN (Wireless Sensor Network) motes and
particulate matters using aerosol monitor. IAQ has been formed as per Environmental Protection Agency (EPA)

standards from these measurements. These data are useful for HVAC control system.

Bluetooth Low Energy (BLE) Mote
Bluetooth Low Energy (BLE) is a new specification aimed at ultra low power wireless applications with an option to
interact with the existing mobile devices. A BLE mote has been developed by C-DAC to address the unique require-

ments of application areas like health monitoring, home automation, smart home, smart city, etc.

C-DAC has also designed the power-aware C-mote which monitors the available power sources and selects the
optimum one. Along with various power saving mechanisms, the device is also capable of harvesting energy from

solar, due to which it can sustain for a longer time.

Smart Card Reader for Access Management System
Smart card reader for attendance/access management is an intelligent tablet based smart card reader on the

Aakaash tablet with Android-OS. The user interface acts as a frontend for dissemination of official information at the
time of attendance process. Events, notices and other important information can be delivered through this system.

Personalized employee specific delivery of information can also be integrated with the help of backend manage-
ment system. The system is currently deployed and is in use in all C-DAC centres.

Technical Areas
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Network Systems

Genesys: FPGA based Network Resource System
Genesys is an advanced Field Programmable Gate Array (FPGA) based system for high speed network applica-

tions catering to 10G/40G Ethernet/OTN. Typical applications include packet capture and processing, network
monitoring and analysis, extensive packet filtering, slicing, tagging and indexing, physical layer validation of multi-

lane interfaces, network traffic generator, Layer1/Layer2 10G/40G Ethernet tester, network jammer, triple-play tester,
Ethernet protocol analyzer, delay emulator, skew tester, packet capture and playback, etc. This system can also be

used as a development platform for designing high speed network and high performance systems. The system
supports three 40G and 10G Ethernet ports fully compliant to IEEE802.3ba and 16 Lane PCI-Express based host

interface.

Inter-operability Standard
IEEE 1451 recommends implementation of Wireless Transducer Interface Module (WTIM) and Network Capable
Application Processor (NCAP) networks. WTIM side program is implemented using NesC, TinyOS on C-DAC

motes. WTIM motes communicate to NCAP networks via base station motes connected to PC. A prototype of inter-
operability for ZigBee motes network based on IEEE 1451 with Activity Recognition (AR) sensor, Passive Infra-red

(PIR) sensor, accelerometer sensor, humidity sensor, and temperature sensor has been developed by C-DAC.

Testing Tools
TCP Throughput Testing (T3) Tool

TCP Throughput Testing tool (T3 tool) performs real time Ethernet network testing and measures end-to-end TCP

throughput in a managed IP network as per IETF RFC 6349 standard. The T3 tool performs a series of tests based
on Layer 4 and identifies various network characteristics viz., MTU, RTT, bottleneck, bandwidth, window size, etc.

Calculated TCP metrics, namely, TCP transfer time ratio, buffer delay, and TCP efficiency depict clear picture of real
time network to users. The tool also generates detailed technical test report as per standard. T3 tool is capable of

testing up to 10Gbps on an Ethernet network.

Unicast and Multicast Testing Tool

Unicast testing tool performs a series of tests to benchmark network devices for unicast traffic of speeds upto 10

Gbps. It identifies throughput, back-to-back frames, frame loss, and latency at various frame sizes from 64 bytes to

Genesys 40GbE/10GbE FPGA based Network Resource System

Technical Areas
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jumbo frames as per benchmarking methodology for network interconnect devices from IETF RFC 2544. This tool
provides detailed technical reports of automated performance testing of Layer 2/Layer 3 network devices. Multicast

testing tool performs real time testing of network devices and measures throughput, overhead and latencies of
Internet Group Management Protocol (IGMP) group membership characteristics of devices as per IETF RFC 3918

standard. The tool performs a series of tests based on multicast property and identifies various multicast charac-
teristics, namely, multicast throughput, mixed class throughput, group join delay, group leave delay, and multicast

latency.

Both the tools provide service providers with the means to fully validate and benchmark their network devices
through comprehensive testing and reporting of critical components before establishing the network.

Power Electronics

25 kW Solar Power Plant
The effective integration of renewable energy sources to existing power grid infrastructure has a great impact  on

modernization  of  legacy  grid  to  smart  grid,  which monitors,  controls  and  optimizes  the  operation  of
interconnected elements. The grid connected Solar Photovoltaic (SPV) power plant exports power generated by the

SPV array to grid during day time, when there is enough solar exposure. The 25 kWp grid interactive SPV power
plant is an integration of three Basic Interface Modules (BIM), each of them rated for 10 kWp. The system developed

by C-DAC is deployed at Technopark campus, Thiruvananthapuram. Key features include maximum power point
tracking, Android based touch screen Graphical User Interface (GUI), remote monitoring and control facility through

Internet, and power export at unity power factor.

DC-DC Converter for SPV Applications
DC-DC converter for Solar Photovoltaic (SPV) applications
is a high performance and high efficient power electronic

converter. This boost converter is used to track the maxi-
mum power from PV. An Interleaved Boost Converter (IBC)

enhances the power output from PV by minimizing the
ripple introduced in the PV panel. The advantages of IBC

are low input current ripple, high efficiency, fast transient
response, reduced EMI and improved reliability. The prod-

uct has been installed at National Institute of Technology
(NIT), Trichy.

Technical Areas
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High Speed Reconfigurable Power Electronic (PE) Controller
A reconfigurable controller architecture (on FPGA), which can replace the conventional embedded microcontroller/
Digital Signal Processor (DSP) based controller design for real-time control and monitoring of power electronic

systems, has been developed by C-DAC, which implements hardware based parallel processing. Supported
custom made instructions/functions for PE specific IPs are simple and easily understandable by the users. Re-

duced processor obsolescence risk provides long term support for industrial PE systems.

Low Voltage Direct Current (LVDC) Architecture
The fastest growing portion of residential electricity use is in consumer electronics and small appliances. These

devices primarily run on DC power. But converting the AC power to DC power involves lot of wasted energy. Many of
these devices have a conversion efficiency of 65 to 80 percent. The LVDC distribution house will use less electricity

compared to the same house with conventional AC distribution. C-DAC’s development of LVDC paves the way for
easier integration of renewable energy from sources like solar, wind and wave, etc. It reduces the cost of appliances

by eliminating the need for separate adapters.  It offers better quality power as there is neither need for power factor
correction nor harmonic compensation. It has higher reliability and lower energy losses because of less hardware.

Traffic Control Systems

Software for Adaptive Traffic Control System
An adaptive traffic control system software, called CoSiCoSt (Composite Signal Control Strategy), has been de-

signed by C-DAC to address the traffic problems arising due to the highly heterogeneous traffic characteristics and
poor lane discipline prevalent in developing countries like India. In the vehicle-actuated mode of traffic signal

operation, CoSiCoSt, in conjunction with vehicle detectors deployed at strategic locations, assesses traffic demand
in real-time and generates optimum signal timings for signal coordination. This innovative signaling strategy helps

minimize stops and delays at traffic junctions and brings about appreciable reduction in the overall journey time. It
is scalable from two junctions to 6000 junctions or 200 corridors x 30 junctions on a 32-bit machine. It is program-

mable to provide transit signal priority to vehicles such as emergency service vehicles. It is currently deployed at
Delhi Integrated Multimodal Transit System (DIMTS) and at Traffic Control and Management Center (TCMS), Surat.

iRIDS Intersection Controller and Red Light Violation Detection System
iRIDS is a total solution system for handling traffic red light violations. It features automatic capturing of red light
violations in video and still frame; automatic ticket generation of violated vehicles; interfaces with RTO (Regional

Transport Office) database to retrieve owner details; has compatibility to integrate with any make of traffic signal
controller, and has IR operation facility during low light condition.

TraMM: Software for Traffic Signal Monitoring and Management
TraMM is an application software for monitoring and managing road traffic signal controllers remotely from a central
server located at the Traffic Management Centre (TMC). TraMM works with C-DAC developed WiTraC (Wireless

Traffic Control System) and UTCS (Urban Traffic Control system) controllers. It is a web based application with full
featured HMI to view stage timings of junctions and remote administration to change the running mode of junction.

Intelligent Transportation System (ITS)
ITS is a national level effort to develop field deployable products and solutions for better transportation. The follow-
ing products/solutions have been developed by C-DAC as part of this initiative:

1. Wireless Traffic Control System (WiTraC)
WiTraC is a solar powered vehicle actuated traffic signal control equipment using wireless communication
technology for switching signals.

Technical Areas
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2. Real-time Traffic Counting and Monitoring System (RTTC&MS)
RTTC&MS provides classified counts of vehicles using the inductive loop technique in real time for traffic

planners and other ITS applications like advanced traveler information and incident detection.

3. Intelligent Parking Lot Management System (IPLMS)
IPLMS provides an efficient mechanism for managing the parking lot and includes  driver guidance cum assis-

tance system as well.

4. Advanced Traveller Information System (ATIS) for Indian Cities
ATIS is a technology demonstration project for providing dynamic traffic information using Intelligent Transpor-

tation System (ITS) gadgets and sensors. The developed prototype was implemented in the 16 km study
corridor identified at Taramani Road, South Chennai. It uses advanced technologies, GPS, video cameras,

wireless communication, traffic models and algorithms to provide traffic information such as travel time in
alternate routes, route diversion, accident information, etc. and information is updated every five minutes.

5. Intelligent Transit Trip Planner and Real-time Route Information (ITTP&RTRI)
The Intelligent Transit Trip Planner (ITTP) captures user preferences and provides information in GPS tracking-
enabled online GIS system. On the other hand, the Real-time Transit Route Information (RTRI) provides real

time bus transit route information.

6. SAFE-DRIVE
SAFE-DRIVE stands for Safety Alert Systems using Dedicated Short Range Communication for On-Road Ve-

hicles.  It is a Dedicated Short Range Communication (DSRC) system for vehicles, which uses secure vehicle-
to-vehicle (V2V) as well as vehicle-to-roadside infrastructure (V2I) communications to act as an enabling tech-

nology for providing a variety of intelligent transportation applications such as electronic toll collections, parking
lot payment, early warning system for vehicles, vehicle collision avoidance system, traffic signal priority recog-

nition system (for emergency vehicles preemption), etc. It offers safer driving and fewer vehicle accidents.

7. Vehicle Tracking and Management System (VTMS)
GPS based vehicle tracking system caters to continuous monitoring of transport vehicles for better road safety

and better support for enforcement services. Major features are Map and GeoServer, Geo-fencing, Points of
Interest (POI), control room tools, tagging, data archival, mobile interface, access control system, alerts and

reports. The system can be customized and replicated for tracking all registered vehicles in the country.

Agri-Electronics

Screen Centrifuge System
Quality control is very important in agro-based industry such as tea. The quality of tea leaves are to be inspected
primarily for the percentage of fine count and for the surface moisture. Determination of bio-chemical contents is
done by Near Infra-Red (NIR) spectroscopy. C-DAC has designed screen centrifuge machine for removal of surface
water of tea leaf. A potentiostat based on three electrodes estimates percentage of fine count of tea. Calibration
model has been developed with two NIR spectrometers for estimation of polyphenol content of inward tea leaves.
Accuracy of prediction achieved is more than 80%.

Ultrasonic Systems

SOUNDS
SOnic Ultrasonic Non Destructive test System (SOUNDS) is designed for non-destructive testing and evaluation of
materials, using sonic and ultrasonic frequencies. Characteristics of the material used in the test specimen and its
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internal flaws can be detected by measuring the velocity and attenuation of a sonic-ultrasonic wave while passing
through the test specimen. The hardware is designed for wideband operation and amplification over wide dynamic
range of signals. Special enclosure is designed for transducers and cables for fire safe operation. It has security
features built-in for use in non-destructive testing in areas handling explosives. SOUNDS MK2 R4 is the first
equipment of its kind developed in India for the solid motor segment inspection.

Echosounder
Echosounder is a product developed by C-DAC for Indian navy, for use in ships for measuring depth of sea water.
The equipment is being manufactured by KELTRON based on a ToT agreement with C-DAC. The upgraded version
supports synchronized operation (with other sonar systems) as well as mine hunting sonar and has successfully
completed sea trials.

Acoustic Landmine Detection System (ALMS)
ALMS can be fitted on BMP vehicles (amphibious infantry fighting vehicle) such that the measurement of character-
istics of the vibrations transferred to ground by BMP vehicle while moving can be used for detection of buried land
mines. ALMS uses a separate earth exciter for generating the interrogation beam which would lead to an optimally
designed ground exciter for ALMS.

Ultrasonic Diameter Measuring System (UDMS)
C-DAC has taken up a project to develop a high precision measuring system of diameter of heat-resistant compos-
ite alloy pipes employed in power plants based on ultrasonic principles. The technology can also be used in a wide
variety of applications such as precision liquid level measurement, precise machinery control in industries, robotic
control, non-destructive testing applications, biomedical imaging, etc.

Control Systems for Industrial Automation

Real Time Simulation with OpenModelica
The real time simulation system developed using C-DAC’s embedded controller and the OpenModelica platform is
a powerful tool for operator training and for developing advanced control strategies for process optimization in
different industrial processes and systems. This product can be delivered as a technology for the automation
vendors for large scale manufacturing and for the user industries for their daily use and operator guidance.

Open Object Oriented Modeling and Simulation tool for multi-domain applications is also available. The application
areas include industrial process modeling, simulation in power plants and water treatment plants, etc.

Technical Areas
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Software Technologies including FOSS
C-DAC carries out development and deployment of various software solutions for e-Governance, Free and Open
Source Software (FOSS), social development, e-learning and citizen facilitation. C-DAC is also actively involved in

the “Digital India Initiative” of Govt. of India. Details of activities carried out during the year by C-DAC in this thematic
area are described below.

E-Governance

National Roll out of e-Services of Election Commission of India
C-DAC is engaged in this ambitious project of Election Commission of India (ECI) funded under National e-

Governance action plan. This project envisages e-delivery of services of ECI to the citizens of India through optimum
use of ICT. The services under the same are divided into four different categories viz., (1) Citizen self services, (2)

Citizen information services, (3) Election information services and (4) Services for ECI officials.

The National Electoral Search System was launched on April 8, 2014 by ECI with features including name and EPIC
based search for information related to polling stations, locating polling station on map, printing of voter information

slip and map based information of BLO and ERO, etc.
National Voter Service Portal (NVSP) was launched on National Voters’ Day (25.01.2015). It offers the following

mobile and web-based services to electors:
Multi-lingual electoral roll services such as  inclusion, deletion, correction and transportation of entries

Tracking status of the applications
Getting contact details of BLO, ERO and other election officers and

Linking Aadhaar with Electoral roll

Mobile Seva
Mobile seva is a national mobile governance platform that provides multiple mobile based channels (e.g., SMS,
USSD, IVRS, and m-Apps) for delivery of public services over mobile devices. Citizens can access SMS, USSD and

IVRS based services through very basic phones. Departments integrating with any one channel can effortlessly
integrate with all the other operational channels as well. Mobile seva platform provides a government AppStore,

which hosts a number of mobile applications developed for various government departments. The AppStore sup-
ports hosting of applications for multiple mobile platforms (e.g. Android, JavaME, etc.). Government departments

can develop and deploy mobile applications for providing their services through mobile devices. More than 1600
departments have been integrated using mobile seva.

National Voters’ Services Portal
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e-Pramaan
e-Pramaan is a national authentication framework that provides a standard based uniform authentication mecha-

nism for various government services. e-Pramaan offers secure authentication with various levels of assurances
by verifying the credentials of e-Pramaan users accessing different e-Governance services through the Internet or

mobile devices. e-Pramaan provides various authentication methods such as password based authentication,
OTP based authentication, digital certificate based authentication, and biometric based authentication. There are

14 departments/services integrated with UIDAI ASA-AUA service and have completed about one crore transactions.

eSangam
Under eSangam, C-DAC carries out three major initiatives – National e-governance Service Delivery Gateway

(NSDG), State e-governance Service Delivery Gateway (SSDG), and eRA: eGovernance application integration with
Reconfigurable Architecture.

NSDG is one of the 31 mission mode projects under the National e-Governance Plan (NeGP) of Government of

India (GOI). NSDG is aligned with the aim of NeGP to co-operate, collaborate and integrate information across
different departments in the centre, state and local government.

State e-Governance Service Delivery Gateway (SSDGs) act as a core infrastructure for achieving standards-based

interoperability between state-level Government applications and geographically dispersed locations.

eRA extends the eService delivery framework by facilitating multiple protocol support for service integrations as well
as integrated services delivery with workflow rules defined for the constituent services. The asynchronous and/or

synchronous services based on different protocols and offered by multiple government departments can be inte-
grated and delivered as a single service to the government departments (G2G)/businesses (G2B)/citizens (G2C).

Online Management, Monitoring and Accounting System (OMMAS)
Online Management, Monitoring and Accounting System (OMMAS) for Pradhan Mantri Gram Sadak Yojana (PMGSY)
is a system developed by C-DAC for Ministry of Rural Development, Government of India. OMMAS application is

developed using the latest technologies with better usability considering the new requirements of the PMGSY II
scheme. The application is integrated with the mobile application for the monitors to inspect the road works and

upload the inspection reports to OMMAS application right from the inspection site. Data entry is made at origin to
avoid duplicity of effort. During the year, the system has been deployed in National Rural Road Development Agency

(NRRDA), New Delhi.

Rajasthan Works Online Monitoring System
Public Works Department (PWD), Government of Rajasthan is executing the construction of road works under the
scheme “Rajasthan Road Sector Modernization Projects” (RRSMP). The software application captures the details

of the contractors, proposal details and sanction by the department at the state level, agreement details, and

Mobile Seva
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physical and financial progress details. During this year, the system was deployed at Public Works Department,
Government of Rajasthan, Jaipur.

e-Mulazim
e-Mulazim is an web based open source Human Resource Management (HRM) software for small and medium

enterprises (SMEs). It can host and manage critical employee data, increase reliability, and minimize compliance
risk. It provides an easy to use, intuitive interface for HR departments with many features. During the year, the

solution was deployed at following locations:
Translational Health Science and Technology Institute (THSTI), which is an autonomous institute of Department

of Biotechnology, Ministry of Science and Technology, Govt. of India, Gurgaon.
Haryana State Electronics Development Corporation Limited (HARTRON), which is an undertaking of Haryana

Govt., Chandigarh.
National Institute of Technical Teachers Training and Research (NITTTR), Chandigarh, Ministry of HRD, Govt. of

India.

Kenya Revenues Authority Valuation System
This is an assessment tool and decision support system for custom officers of Kenya Revenue Authority, Kenya.

The system provides up-to-date price reference database on accepted transaction values, valuation based risk
management system, dynamic reports, audit logs and secure communication.

National Imports Database (NIDB)
National Imports Database (NIDB) is a powerful assessment tool and a Decision Support System (DSS) for
customs officers. For those who are engaged in day-to-day assessment of imported goods at the numerous

custom stations in India, this provides instant information to compare declared values with contemporaneous
import prices as well as current international prices of identical and similar goods. This enables them to take well-

informed decisions on valuation and classification of imported goods and to prevent loss of revenue on account of
under valuation or mis-declaration. A prototype for NIDB2 was deployed in June 2014 at DGOV premises, Mumbai.

Free and Open Source Software (FOSS)

BOSS Linux 6.0
BOSS GNU/Linux Version 6.0 – named as Anoop, is coupled with GNOME Desktop Environment 3.14 version with

wide Indian language support and packages relevant for use in the Government domain. The distribution includes
over 13500 new packages, for a total of over 58383 packages. The major updates in BOSS GNU/Linux include

Kernel updated from 3.10 to 3.16 with support for more hardware peripherals and improved file system perfor-

mance and updated LibreOffice. During this year, BOSS was deployed for many agencies including defense.

Localisation and Hardware Interfacing for Android/BOSS based Mobile Services
C-DAC has developed a context-aware framework as a set of libraries. The library makes use of the features of

available sensors (presently supports accelerometer, proximity, light, GPS). It provides the feature to users to

enable them to directly work with these sensor data. Additional support for storing these sensor data in the local

database as well (using SQLite support) has been added. The sever side version to provide support for saving data

and querying from the server has also been developed and made available. Some of the applications developed to

demonstrate include, distress notification for women's safety, media player application, location based notification

service application, and call log application.

Trainers Training and Student Talent Transformation for CBSE
As a part of this initiative, C-DAC developed instructional materials and multimedia self-learning materials in
Maths, Science and Social Sciences for IX Std and X Std CBSE courses. The repository is to be made available to

all CBSE schools along with question banks, test instruments and other materials.
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ICT for Social Development

DISC: Mission for Developing Digitally Inclusive and Smart Community
Digital India is an initiative of Government of India to make technology as the key enabler for transformative changes

in the delivery of public services. As a part of this initiative, C-DAC is contributing in four areas - health, education,
agriculture, and Bharat Operating System Solutions (BOSS) through a project titled “DISC: Mission for Developing

Digitally Inclusive and Smart Community”. Under the aegis of this project, C-DAC is developing and customizing
innovative solutions to contribute towards bringing the benefits of ICT solutions to the common man.

eSaadhya
eSaadhya is an adaptable e-Learning accessibility model for the disabled. It is an education framework for children
with autism and mild mental retardation. The framework supports creation of education plans for individuals and

monitoring the status of individuals towards the education plans. It supports both teaching and learning for indi-
vidual and associated stakeholder including educators, parents and therapists in English, Kannada, Hindi and

Telugu.
Key features of the system include child profiling, assessments, Individualized Educational Plans (IEP), conven-

tional and Computer Assisted Instruction (CAI), Curriculum Based Measurement/Assessment (CBM), utility sup-
port module, visual schedulers (mobile based teaching using AR), collaboration components, and child learning

environment. Field deployment and implementation of e-Saadhya software has been done in various special
schools in Andhra Pradesh, Karnataka and Delhi.

Vikaspedia
Vikaspedia is a multilingual, multi-sectoral knowledge portal that seeks to empower poor and underserved com-
munities through provision of information, products and services in regional languages. The system facilitates

information generation in local languages through crowd sourcing, global search of the portal content in regional
languages, opinion polls, page rating, page sharing on social networking sites, feedback mechanisms and mobile

compliance. During the year, nine more language portals (Live – Bengali, Gujarati, Kannada, Malayalam and Tamil;
and Beta versions – Sanskrit, Urdu, Punjabi and Oriya) were added to the existing five languages (Hindi, English,

Telugu, Assamese and Marathi) of Vikaspedia.

Skim-read Software
Skim-read is a software for partially blind that provides a quick overview of a text document. It was enhanced with

additional features, such as ‘highlight’ feature was added to increase its usability by partially blind users. When
Skim-read is enabled, it underlines the current line; and when it starts, it informs the user about current position of

cursor in document and accordingly gives information to the user.

Vikaspedia
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URL: www.ebasta.in

Balsahara
Balsahara is a software developed by C-DAC for automation of juvenile justice system and child protection. It is a

multilingual, mobile and web based software to automate the activities of the various children homes, established
for the overall growth and welfare of disadvantaged children who are in need of care and protection. The software

is currently operational in 21 homes for boys and 81 homes for girls across all the districts in Andhra Pradesh and
Telangana states.

Systemization of Dairy Development Department
C-DAC developed Direct Benefit Transfer (DBT) software that enables cattle feed subsidy transfer through the
network, to respective farmer’s bank account, benefiting more than 1.5 Lakh farmers in more than 150 blocks

throughout Kerala, in the first month. The same process was carried out in subsequent months for another 96000
farmers, resulting in a remarkable achievement for Dairy Development Department. The milk testing module is

used to record and analyze the composition of milk and related products against hundreds of parameters fixed by
the department. The system generates various managerial, statistical and qualitative analytical reports on the

samples submitted. It was extensively used in peak festival seasons in a timely manner to solve consumer
complaints.

E-Learning

eBasta: School Books to eBooks
In line with the Government's Digital India initiative, eBasta provides a framework to make the school books
accessible in digital form (e-books) so that they can be read and used on tablets. The main idea is to bring the

various publishers – free as well as commercial – and the schools together on one platform. In addition to the
portal, a structure to facilitate organization and easy management of such resources has also been made, along

with an App that can be installed on the tablet for navigating such a structure. The framework, implemented as a
portal, brings together three classes of stakeholders: the publishers, the schools, and the students. The eBasta

App, freely downloadable from the portal, runs on any Android device. It can access the basta created using the
portal framework, and render it for easy navigation by the students. The content considered by the App is as defined

by the teacher/school in the basta structure, irrespective of what resources are on the SD card or storage.

e-Sikshak and Megh-Sikshak

e-Sikshak is a multilingual e-Learning framework based on component based architecture. Apart from C-DAC, the

framework is being used by many Indian as well as International academic/training institutions. The system in-
cludes SCORM compliant course organizer, online assessment with QTI conformance, bulletin board, personal

space with blogs, user profile and RSS subscription, collaborative content development through WikiSikshak, and
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web album with image, text, audio, video sharing from mobile. It supports various Indian languages including
Telugu, Tamil, Marathi, Sanskrit, Hindi, Malayalam, Kannada, Bengali, Assamese and Gujarati. This system has

recently been installed at National Institute of Agricultural Extension Management.

e-Sikshak has been customized for cloud platform as Megh-Sikshak that offers e-Sikshak’s multi-lingual e-learn-
ing services leveraged by cloud computing capabilities. This cloud based e-learning solution provides the tenant

management system along with essential Learning Management System (LMS) services offered by e-Sikshak
such as SCORM based content delivery, QTI based online assessment, query handler service, and some other

communication and collaboration services. Deployed over National Knowledge Network (NKN), at National
Informatics Centre (NIC), New Delhi, it is being used by various institutes connected to NKN.

Online Labs (OLabs) for School Lab Experiments
OLabs provides school students with the ease and convenience of conducting experiments and learning activities
over the Internet. It has been developed to supplement the traditional physical labs and bridge the constraints of

time and geographical distances. This not only reduces the costs incurred in conducting experiments in traditional
school laboratories, but also gives a student the flexibility to explore and repeat experiments till they are thorough.

OLabs includes features such as recording observations, plotting graphs, calculations, generating lab sheet, etc.,
which enhance the overall learning experience. There is intuitive feedback and guidance at relevant places. At

present, the lab covers 93 Physics, Chemistry, Biology, Mathematics and English experiments for classes 9th to 12th.

Computer Enabled Continuous and Comprehensive Evaluation (CCE) Using Adaptive
Learning Technology
This system involves development of ICT enabled CCE framework, including mechanisms for data entry,
visualisations, and question bank for select subjects. In order to automate the process of continuous evaluation, a
web-based system has been developed for use by CBSE students, teachers and administrators.

Citizen Facilitation Services

Nation-wide Emergency Response System
The nation-wide emergency response system is a platform for providing emergency services to the citizens in
distress. The system consists of a Central Cloud and Data Centre, which has all the necessary infrastructure

comprising the virtual application servers, central database server, GIS servers, vehicle tracking servers, SMS
server, and web servers along with national level supervisor module for monitoring and statistics. The state-wide

control rooms will have only the client machines for call takers, dispatchers and supervisors.

Schematic of the Nation-wide Emergency Response System
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Technical Areas

Integrated Village Information Services System (IVISS)

This system aims to provide better citizen centric services and complete transparency of operation, for reducing the

number of visits and direct interaction of citizens to the Government office/department while availing the services.

The system is deployed at Haryana and offers the services through Common Service Centers (CSCs). The services
related to Revenue department  (caste certificate, income certificate, and residence certificate), Home department

(marriage registration and certification), Women and Child Welfare department (orphan certificate issuance), Health
department (birth and death report, modification in existing record, name inclusion, still birth, birth and death legacy

record) and RTI application are offered.
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Cyber Security and Cyber Forensics
In the area of cyber security and cyber forensics, C-DAC carried out research and development leading to various
technologies and solutions in network and gateway security, end-point security, mobile security, security analysis,

authentication and identity management, and cyber forensics. C-DAC provided vulnerability assessment and pen-
etration tesing services and conducted skill-based training and nation-wide awareness programmes in this area.

The activities carried out during the year are described below.

Network and End-Point Security

Anti-Malware Solution
Anti-malware solution is an end-point security solution with centralized management console to manage client

components in Windows Active Directory Domain Network, which enforces application whitelisting, USB mass
storage device control, application analysis and verification, and secure browser add-on. This solution is deployed

at various organizations such as CERT-IN, ISRO, DRDO and Indian navy. Browser JSGuard, a secure browser add-
on to protect from HTML and JavaScript based attacks at the client is accepted by AMO Mozilla add-on community

and is available for free download from Mozilla and Chrome repositories and is being used by international com-
munity.

Unified Threat Management Appliance
C-DAC developed a Unified Threat Management (UTM) appliance integrating various components developed
earlier such as intrusion detection and Vitual Private Network (VPN). It carries out network traffic analysis and

detects intrusions based on signature and anomaly detection techniques. It also has capabilities to carryout
gateway level malware detection, VPN , firewall and network anomalies. The user interface is devised in a way that

it consolidates the interesting and useful events based on these detection methods and offers better security
visualization.

RTU Vulnerability Testing Tool
This state-of-the-art cyber security test bench ensures the security and wellness of controllers in a process plant

operating with complex logic and controlling sensitive machines. It is an open source cyber security analysis tool
integrated with an in-house developed RTU penetration testing tool. This tool can be used for testing automation

controllers developed by C-DAC and third party products.

Mobile and Web Security

M-Kavach
M-Kavach is a comprehensive mobile security solution for Android devices ad-

dressing threats related to mobile phones. The system provides secure storage
for storing critical information along with backup and restore facility. The system

protects against anti-theft such as protection from unauthorized access, remote
control of device through web console/SMS, and tracking of lost device. Other

capabilities are secure SMS, protected access to bluetooth and Wi-Fi, and appli-
cation analyzer for classifying malicious and benign applications.

URL Analyzer and Classifier
URL analyzer and classifier is a browser-Independent solution for detecting
malicious URLs. It employs emulated browser to detect malicious websites

using static analysis. It is available for both stand-alone desktop solution and
distributed framework. It addresses several security issues such as suspicious

URL detection, malicious Javascript collection and analysis, and detection of
drive-by-download attacks.
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Authentication and Identity Management

Biometrics R&D Lab
C-DAC has established a biometrics R&D lab based on the bilateral collaborative initiative of UIDAI (Unique
Identification Authority of India) and C-DAC. This lab serves as a national resource center for building capabilities in

biometrics technology and governing the biometrics based security solutions. Some of the development work
carried out as part of this initiative include development of light-weight fingerprint SDK for client applications, SDK

for PoS (Point-of-Sale) devices, fingerprint SDK for authentication server, and multimodal biometric systems (iris
and fingerprint modalities).

Third Eye
Third Eye is a gadget developed by C-DAC for real-time unsupervised offsite preservation of intruder’s image with
time information. This invention relates to an apparatus and method for capturing suspicious activities in unat-

tended mode for future reference. More particularly, it has method for instant detection of face followed by offsite
preservation of the same for future reference.  Novel features of the gadget are detection and capturing of face

image of the intruder in unattended mode and preservation of facial image with date and time stamp using Wi-Fi/
cellular data channel ensuring lesser amount of storage space. Offsite data preservation reduces the risk of

destruction of evidence.

Cyber Forensics

Cyber Forensics Tools and Solutions
C-DAC has developed various cyber forensics tools and solutions that are used by law enforcement agencies.

These include CyberCheck suite (Disk forensics tool), MobileCheck (forensics tool for mobiles/smart phones),
NetForce suite (network forensics), Advik (CDR analyser), Win-LiFT (Windows live forensics tool), SIMXtractor (SIM

card imaging and analysis tool), TrueImager (a hardware based disk imaging tool) and TrueTraveller (portable
forensics tool). During the year, C-DAC enhanced the features of several of these tools by adding  new capabilities

to them.

ICT based Capacity Development Laboratory on Cybercrime for High Courts
ICT based user-oriented labs were established for seven North East High Courts/High Court benches under the
North East judiciary project by C-DAC. 450 judicial officers were trained to face the techno-legal challenges in the

field of cybercrime. Areas of training include IT law based cases, appreciation of electronic evidence, cyber foren-
sics, mobile forensics, etc. Course materials were specially designed for this new target group. The facilities

created in the ICT labs include C-DAC forensics solutions like CyberCheck, MobileCheck, etc., along with other
infrastructure.

Portable Cyber Forensics Toolkit
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Awareness and Training Programmes
C-DAC continued carrying out nation-wide Information Security Education and Awareness (ISEA)  programmes for

various sections of users including those from academia, Government, and business communities. Some of them
are listed below.

Information Security Education and Awareness (ISEA) - Phase II: As a part of its ISEA initiative, C-DAC is
creating a national repository of courses designed, course contents and learning material, MIS about the

professionals trained through this scheme, technology forecast and assessment, changes in the market trends
and the resultant human resource requirement.

PKI Body of Knowledge Development and Dissemination: As a part of its PKI awareness initiative, C-DAC
conducted various training and awareness programs catering to different sections of users – end users,

developers and administrators.
Security Audit of Websites and IT Infrastructure: C-DAC is actively involved in carrying out security audit of web

applications, websites and IT Infrastructure like desktops, servers, firewalls, routers, switches, and mobile
applications for various agencies based on various guidelines and standards such as CERT-IN, OSSTMM and

OWASP.
Cyber Forensics Training: Training for Government personnel in the area of information security was conducted

by C-DAC in collaboration with 51 institutions across the country. C-DAC established a Cyber Forensic Training
Facility (Cyber Centre) in Uttarakhand to facilitate development of human resources in cyber forensics.
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Health Informatics
C-DAC has been at the forefront of development and propagation of ICT in healthcare domain. During the year,

C-DAC developed many healthcare solutions for diagnosis purposes, health information systems towards impro-
visation of health processes, healthcare standards towards compliance to standards, and telemedicine to scale

up and offer healthcare services. C-DAC also initiated few other activities to contribute towards offering effective
healthcare services. The activities carried out by C-DAC during the year in this thematic area are described below.

Healthcare Solutions

Mother and Child Tracking System (MCTS)
Mother and Child Tracking System (MCTS)/Reproductive and Child Health (RCH) is an Android based mobile
application that helps to improve delivery of healthcare services to pregnant women and children by monitoring

service delivery to each beneficiary. It is an initiative of Ministry of Health and Family Welfare (MoH&FW). The
information/details of beneficiaries are obtained by ANM/ASHA workers in various Reproductive Child Healthcare

(RCH) registers in standard formats at field level, and are entered into the MCTS application either at Primary Health
Centre (PHC) or at Block level by data entry operators. This process reduces the time to obtain this information and

avoids error-prone data entry given the multiple human interactions involved.

mSwasthya
mSwasthya is a healthcare mobile app store having mobile applications on health, wellness and fitness. Over 20
mobile applications designed in health, wellness and fitness are now available at www.mswasthya.in and mGov

app store. The applications are designed as self-care applications and are targeted for citizens of India. More than
10,000 users have downloaded the applications during the year.

Diabetics Measurement System
The technology developed uses an infrared camera as an innovative component for the diabetic measurement

software system. The system consists of thermal image capturing, image analysis, extraction of statistical feature
and machine learning. The level of diabetic/non-diabetic measure is collected from FBS and PPBS blood bio-

chemical test reports of each subject. The system is planned to be deployed at various medical institutions across
Indian states.

Mother and Child Tracking System
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Seizure Prediction System
C-DAC is developing a biomedical signal analyzer for seizure prediction. This solution detects preictal regions for

seizure prediction using offline EEG data recordings. The system is equipped with automatic learning capability to
differentiate preictal and interictal patterns of brain wave synchronization, opening up new therapeutic possibilities.

The system is being deviced to find the preictal region before seizure onset by applying advanced digital signal
processing methods along with machine learning techniques.

Diabetic Retinopathy System
C-DAC is developing a system for automatic detection of diabetic retinopathy from retinal images. This solution will
eventually be used as a screening system for retinopathy towards prevention of blindness in diabetic patients. The

system works by analysing retinal images captured using fundus photography for possible lesions like exudates,
cotton-wool-spots, haemorrhage and tiny blood spots – micro aneurisms – which are the early signs of diabetic

retinopathy.

Human Emotion Recognition System
Emotional impairment is a very common feature of individuals with autism. They are unable to recognize and

understand other’s emotions and are unable to express their own emotions. The present work is targeted to
improve the cognitive-affective faculty of individuals with autism, so that their emotional well-being may be en-

hanced and social interactions improved to a certain extent. This is done by using as an assistive aid computerized
system based on identification of facial expressions recognized from visual cues expressed for happiness, anger,

disgust, surprise, sadness and fear.

Bluetooth EEG
An Electroencephalograph (EEG) is the signal generated by human brain cells. A linear phase processing of this
EEG signal is very important for analyzing the mental health such as epilepsy, sleep disorders, brain tumors, etc. of

a patient under consideration. To amplify the EEG signal and reduce the noise components in it, proper acquisition
and processing circuitry is needed. The system uses two silver plated electrodes that acquire potential difference

of positions of human scalp. To amplify EEG signal, an instrumentation amplifier with very high CMRR (Common
Mode Rejection Ratio), very high input resistance, very low offset voltage, and very low input noise are required. For

filtering out the unwanted signal, an eighth order active band-pass Bessel filter with passband of 0.4 to 35 Hz is
designed. The EEG signal is digitized with a sampling rate of 1000 samples/sec. Bluetooth module is used in the

C-DAC product for wireless transmission of processed data.

e-SafeT: An Object Tracking System for Environment Sensitive Items in Transit
e-safeT is a compact, ultra-low power data logger developed by C-DAC that consists of a high resolution tempera

ture sensor, memory, visual indicators and wireless link. This is used to track the thermal history of the items such
as vaccines, blood bags, medicines, perishable goods, and other temperature sensitive items while in storage or

in transit. The wireless link is used for location stamping at key transit points. The logged data can be downloaded
and viewed on a computer to enable corrective actions in the cold chain and also to ascertain the suitability of the

tracked material for use. e-safeT is a Windows based software package that is included with every e-safeT data
logger. It allows for easy setup, retrieval, interpretation and export of the recorded data. It is simple to connect

e-safeT data logger to the USB port and begin communicating immediately. The offline analysis provides graphical
representation of the temperature variation over a period of time and identification of zones where temperature

violation took place.

Health Information Systems

Blood Bank Management System (BBMS)
C-DAC completed a project to streamline the workflow of the IMA Blood Bank, Dehradun using C-DAC developed

Blood Bank Management System (BBMS). C-DAC is now involved in annual maintenance of existing BBMS and
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addition of new modules as per the requirements of IMA Blood Bank.

Drug Supply Chain Management System
C-DAC has been awarded projects by Telangana, Andhra Pradesh, Gujarat, Madhya Pradesh and Delhi govern-
ments to provide a complete supply chain management system for drugs and to bring transparency in generic drug

delivery to patients free of cost. The primary objectives of these projects are to ease the management, monitoring
and functioning of drug procurement, testing and distribution together as a supply chain from district/corporation

level to local level.

Hospital Management System
C-DAC has undertaken a project to provide Hospital Information Management Systems (HIMS) based on SaaS

(Software-as-a-Service) model in the states of Telangana and Andhra Pradesh. The primary objectives of this
project are to ease the management, monitoring and functioning of patients, staff, reports and other related entities

in hospitals throughout the state. One such deployment will also be done at Nizam’s Institute of Medical Sciences,

Hyderabad.

Healthcare Knowledge System
C-DAC has developed a Healthcare Knowledge System (HKS), which is based on knowledge graphs/concept

maps. The web-enabled HKS consists of networks of health concepts. It has been deployed at 42 locations across

all the 8 North East states. Nine workshops have been conducted across North East states for promoting public

health awareness and education.

Healthcare Analytics
C-DAC along with AIIMS, New Delhi, is developing an analytic big data framework that uses multiple inputs of

healthcare data to derive metric based insights. This shall enable healthcare providers (hospitals and doctors) and

funding agencies (governments) to standardize best practices on medication, improve the patients’ experience,

and institute preventive and corrective measures in the field of healthcare. As part of this initiative, an infrastructure

for healthcare data consolidation is being established and integrated with healthcare analytics framework to facili-

tate deep analytics on the combined data set including analytics, modelling and data prediction, and business

intelligence.

Healthcare Standards

SNOMED CT Toolkit
To promote usage and adaption of SNOMED CT® in the country, under the guidance of Ministry of Health and Family

Welfare (MoH&FW), C-DAC has developed a toolkit called C-DAC's SNOMED CT Toolkit (CSNOtk) for simple and

rapid integration of SNOMED CT® in healthcare applications. CSNOtk provides simple to use suite of tools for

SNOMED CT® database integration, generic and term/suffix based search, as well as ready to use jQuery based

custom control for SNOMED CT® UI enablement. This toolkit enables clinicians and researchers to find out relevant

SNOMED CT® codes with their synonyms, fully specified names and different types of relationship between con-

cepts.

India, as a member country of International Health Terminology Standards Development Organization (IHTSDO), is

setting up an Interim National Release Center (iNRC) of India at C-DAC for SNOMED CT coding system of IHTSDO.

The iNRC will be the central point of contact for distribution of SNOMED CT release files and related information,

licenses, integration assistance, etc. SNOMED CT is a comprehensive clinical vocabulary standard, owned, main-

tained, and distributed by IHTSDO.
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Healthcare Record Standards Compliance
C-DAC has undertaken a project to develop techniques, methodologies, tools and manpower for test engineering

and related technology for standards compliance evaluation of the EHR (Electronic Health Record) system and

compliance with notified standards. This will enable standardized EHR implementations at national/state level for

e-Governance in healthcare sector. It will also help public and private healthcare operators become compliant to

notified and relevant standards.

Clinical Record Integration Platform
C-DAC has undertaken a project to build a clinical records integration platform at multi-specialty trauma center,

JPNATC, AIIMS, New Delhi, to integrate clinical records from multiple and diverse existing systems.

Telemedicine

Telemedicine Facilities at Punjab and Odisha
C-DAC enhanced the telemedicine solution deployed earlier at Punjab Health Systems Corporation (PHSC) at 27

telemedicine centers of Punjab state and provided support. Similarly, C-DAC enhanced the telemedicine network

deployed by it in the state of Odisha and provided support.

Telemedicine Facility at Kerala
C-DAC implemented a telemedicine system at Medical College Manjery using Kerala State Wide Area Network

(KSWAN) connectivity. With the introduction of the telemedicine facility, Medical College Manjery carries out expert

consultations with other telemedicine-equipped hospitals and seeks expert opinions from premier institutes like

Regional Cancer Centre (RCC) and Sreechitra Tirunal Institute of Medical Science and Technology (SCTIMST),

Thiruvananthapuram. The telemedicine system facilitates tele-radiology and tele-cardiology services as well. This

facilitates doctors to interact with the specialists through video conferencing and access the Electronic Medical

Record (EMR) of the patient undergoing tele-consultation.

Telemedicine Facility at Assam
C-DAC has undertaken a project to establish Telemedicine Consultation Centres (TCC) at Cachar Cancer Hospital

& Research Centre and two villages on a pilot basis in association with NIT Silchar to provide specialized healthcare

services to the rural population. After successful implementation and utilization, the model will be replicated in 15

other border villages along India-Bangladesh border. Three TCCs at Cachar Cancer Hospital & Research Centre

(specialist node) CCHC, Babutilla/Madhutilla (remote node) and Tukagram/Bhanga (remote node) at Silchar are

being established. The two remote TCCs will be equipped with basic telemedicine equipment (which includes

medical equipment and other related equipment), and will connect with the TCC at CCHC.

New Initiatives
C-DAC continues to undertake new challenges for creating technologies targeting different needs and require-

ments in healthcare domain. Continuous innovation and focus to deliver usable solutions remains the hallmark of

C-DAC’s contribution and effort in the healthcare domain. Following are some of the major new initiatives of C-DAC

in healthcare domain.

Indigenous Magnetic Resonance Imaging Technology
C-DAC (as a part of a national mission) is engaged in developing MRI technology along with Swadeshi Chumbakiya

Anunaad Chitran – Ek Rashtriya Abhiyaan.  MRI is the technology by which non-invasive imaging of different inner

organs of human body is possible. In this multi-institutional project, the developed image visualization software

shall be integrated with earlier developed 1.5 Tesla MRI scanner. C-DAC’s main contribution in this initiative is the
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development of software modules for MR image visualization, whereas Medical Imaging Research Center of DSI

Bengaluru is providing the prototype.

Tele-Consultation Centres
As a part of the Digital India initiative, C-DAC is carrying out a project called Developing Digitally Inclusive and Smart

Community (DISC). Under this project, with respect to telemedicine, C-DAC shall establish Tele-Consultation

Centers (TCC) to provide specialized healthcare services to the people residing in remote and rural population of

India as well as the urban populace using telemedicine. It is proposed that tele-consultation centers at about 75

locations across India shall be identified and equipped with basic telemedicine equipment (which includes medi-

cal equipment, IT and networking equipment for internet connectivity).

Mobile based Surveillance System for Malaria
Major objective of this initiative is to develop and deploy mobile/tablet based integrated malaria surveillance system

– iMoSQuIT, along Indo-Bhutan, Indo-Myanmar and Indo-Bangladesh international borders with new features like

geo-tagging of patients location, spatial epidemiology, vector surveillance, drug inventory and continuous medical

education. Developed system will dynamically map malaria hot spots. It will also point out the geographic locations

of hot pockets to carry out focused malaria control by state health authorities.

Telemedicine Network in Armenia
Under this initiative, C-DAC shall deploy telemedicine network at various locations in Armenia for providing special-

ized healthcare facility to the people of Armenia under Indo-Armenian cooperation initiatives of Ministry of External

Affairs, Government of India.

Cloud-enabled Personal Health Record
This project shall create Personal Health Records (PHRs) of individuals by aggregating their clinical and health

information for better disease management, thereby leading to a healthier lifestyle.
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Education and Training
C-DAC’s education and training division is engaged in the following activities:

Industry-specific training programmes

Industry-academia collaborative Masters programmes
Corporate training programmes

Faculty development initiatives
IT skill development initiatives

International initiatives
Use of technologies for imparting education and training

The major activities carried out during the year under these categories are described below.

Industry-specific Training Programmes
A major focus of C-DAC’s education and training division is to generate industry-ready manpower in ICT and

electronics areas. Towards this objective, C-DAC conducts following PG Diploma programmes:
PG Diploma in Advanced Computing (PG-DAC)

PG Diploma in Wireless and Mobile Computing (PG-WiMC)
PG Diploma in VLSI Design (PG-DVLSI)

PG Diploma in IT Infrastructure, Systems and Security (PG-DITISS)
PG Diploma in Integrated Embedded System and VLSI Design (PG-DIVESD)

PG Diploma in Geo informatics (PG-DGi)
PG Diploma in Healthcare Informatics (PG-DHI)

PG Diploma in Embedded System Design (PG-DESD)
PG Diploma in System Software Development (PG-DSSD)

PG Diploma in Automation SCADA Systems (PG-DASS)
During the year, C-DAC trained more than 4700 students through these PG Diploma programmes.

Industry-Academia Collaborative Masters Programmes
Towards high-end education, C-DAC conducts the following programmes in collaboration with leading universities
for award of Masters degree:

ME in Wireless and Mobile Computing
ME in IT System and Network Security

ME in VLSI and Embedded Systems Design
ME in High Performance Computing

About 225 students were enrolled during the year in these programmes.

Corporate Training Programmes
C-DAC transfers its expertise in various R&D areas to the corporate sector for larger national benefit through its

corporate training programmes. As part of this initiative, C-DAC conducted various types of training programmes
during the year for the personnel of Indian army, Indian navy and other Defence establishments. The corporate

training programmes conducted during the year include Diploma in System Administration and Networking Man-
agement, Certificate Course in Cyber Audit and Cyber Law, Certificate Course in Information Security, and Certifi-

cate Course in Network Management. These training programmes are usually conducted at users’ premises.
Hence, they were conducted at locations in New Delhi, Pune, Mumbai, Ahmednagar, Hissar, Bhatinda, Ranchi,

Mathura, Bikaner, Alwar, Jaipur, Sriganganagar and Kota. More than 450 officers were imparted training through this
initiative during the year.

Faculty Development Initiatives
Training the trainers is an important objective of C-DAC’s education and training division. C-DAC’s faculty develop-
ment initiatives are targeted towards this objective. During the year, C-DAC offered two weeks training to faculty

Technical Areas



37

members of 249 engineering colleges spread across 25 states in India covering hardware, embedded systems,
system software and application software areas.

IT Skill Development Initiatives
Government has emphasized IT skill development need in our youth and other citizens to improve their employabil-
ity. To aid development of IT skills in workforce, C-DAC took various IT skill development initiatives during the year

which include the following:
Training students in various IT skills like Java, Software testing, VLSI, Embedded security and Microsoft .Net

Conducting job-oriented training programmes such as Post Graduate Diploma in Advanced Computing (PG
DAC) for Scheduled Caste (SC) students of Maharashtra.

Students belonging to Scheduled Castes (SC) and Scheduled Tribes (ST) were trained in high-end skill ori-
ented, 6 months diploma programs viz. Diploma in Embedded Systems Design (DESD), Diploma in Systems

Software Development (DSSD) and Diploma in Advanced Computing (DAC).
For building a scalable model of imparting such trainings, job-oriented vocational IT trainings were conducted

for economically weaker women and Self Help Group (SHG) members/local youth of Purba Medinipur district of
West Bengal to create a batch of master trainers and equip them with necessary skills to support local Govern-

ment in various sectors such as data entry, data maintenance, documentation, hardware maintenance, and
maintenance of e-Governance activity. About 200 master trainers comprising 160 women and 40 SC/ST/Minority

candidates were trained. Master trainers in turn provided training to 2094 local youths with the guidance of
C-DAC under IT literacy programme. 25 trained persons have been placed and others are self-employed.

International Initiatives

Management Development Programme
C-DAC conducted a ten days workshop from February 2, 2015 to February 11, 2015 at Pune for Centre Heads/
Managers of the IT Centers of ten different countries. The workshop had expert speakers from academia, industry

and Government departments. The workshop focused on the best practices for centre management, course man-
agement, course delivery mechanism, marketing and promotions, quality standards, placement support, student

management, virtual learning technology, instructions on online pedagogy and digital learning technology. The
event was attended by around 22 representatives from Turkmenistan, Belarus, Ghana, Tanzania, Seychelles,

Cambodia, Armenia, Kazakhstan, Greneda and Vietnam.

Nurturing International ICT Centres
With support from Ministry of External Affairs (MEA), C-DAC extends its expertise in ICT to collaborating nations and
nurtures their ICT centres. During the year, the following activities were carried out as part of this initiative:

C-DAC deputed experts at Lima (Peru) and Quito (Ecuador) for course delivery and centre coordination for a
duration of two years for setting up of India-Peru Centre of Excellence in IT (IPCEIT) at Lima, and India-Ecuador

Centre of Excellence in IT (IECEIT) at Quito.
An agreement was signed on August 22, 2014 for setting up of India-Palestine Centre of Excellence in ICT and

Digitial Learning and Innovation Centre.
Six participants from Palestine, three participants from Ghana and two participants from Turkmenistan were

enrolled in the February 2015 batch of C-DAC’s PG Diploma programmes. They successfully completed their
respective programmes.

In order to strengthen the India-Myanmar Centre of Enhancement of IT Skills (IMCEITS), and create awareness
about the C-DAC courses as well as promote IMCEITS as an institution providing advanced skills in Myanmar,

C-DAC conducted the marketing research study to suggest the branding strategy.
C-DAC and National Chiao Tung University, Taiwan have initiated the student exchange programme for R&D

and Education and Training programmes for the benefit of the students of the University and those of C-DAC.
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Promoting Indian Industry in Non-English Speaking Countries
C-DAC has initiated the training of about 1500 IT professionals/employees/students in 4-5 foreign languages such

as Chinese, Japanese, German, French and Spanish within a span of three years so as to promote Indian industry
and ventures especially the IT, ITES, BPO, KPO in the non-English speaking countries.

ITEC Portal
The Indian Technical and Economic Cooperation (ITEC) programme is the flagship capacity building programme
of the Government of India for training thousands of foreign officials in India every year. C-DAC has made an initiative

to revamp the existing ITEC portal to facilitate concerned stakeholders. The new ITEC Portal will be having features
for applicant registration and processing, financial reports, provision for proposal submission by institutes and its

acceptance/rejection by MEA.

Use of Technologies for Imparting Education and Training
C-DAC develops and uses various software that aid in management and delivery of education and training in

effective manner. Some of these are described below.

Parikshak
Parikshak is an automated program grading and analysis tool. Its key features include automatic evaluation and

grading of computer programs, maintaining logs of all submission records of students, supporting test and as-
signment modes, easy result processing and publishing, supporting question bank, plagiarism detection module,

and live monitoring of exams and assignments.

eMentor
eMentor is a web-enabled learning solution that encompasses training, education, just-in-time information and
communication, computer-based learning, virtual classrooms and digital collaborations. It involves interactivity

which may include online interaction between the learner and the teacher, and between peers. eMentor was also
deployed at India-Myanmar Centre for Enhancement of IT Skills (IMCEITS), Myanmar.

ePariksha
ePariksha is a web-based application for automation of the examination process. It assists in preparing question
papers, scheduling exams, monitoring exams and generating results.

Parikshak
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ConWMS (Conference and Workshop Management System)
The ConWMS system automates the process of planning and conduction of conferences and workshops and

minimizes the efforts of committee members. It provides two layers of review process - first with the  abstract and
once the abstract is accepted, then the entire content of the paper. An important feature of ConWMS is to check the

originality of the submitted paper. The system also facilitates the user in the management of various workshop
activities including team creation, session creation and updation, participant registration and confirmation, and

handling payments.

Placement Management System
Placement Management System (PMS) automates the manual processes of carrying out placement and recruit-

ment. It is a web-based and authority-based batch-wise information system for maintaining student information,
company information, campus activity, and statistical reports.

e-Mulyankan
e-Mulyankan is a web application that enables the students to appear for the lab tests and to upload their answered
files for evaluation. e-Mulyankan helps the examiner to evaluate the answers and generate evaluation reports at any

time. It also helps to analyze the performance of the students in each module.

GATE 2015 and JAM 2015 Exams for IITs
Automation tools for managing GATE 2015 and JAM 2015 examinations were developed and these facilitated

candidate registration, online application, application scrutiny, seat allocation, hall ticket issue, result processing,
and score generation. About 10 Lakh candidates took GATE 2015 and about 40000 candidates took JAM 2015

examination.

New Initiatives

Virtual Class Rooms for B.Tech. Programme of NIT Manipur
C-DAC has initiated discussions with NIT, Manipur and NIT, Silchar to setup virtual classroom infrastructure at NIT,

Manipur and enable NIT, Silchar to conduct virtual courses for the students of NIT, Manipur. Link up with other NITs
of North East region will also be established and minimum infrastructure will be provided there for conducting and

recording of video lectures.

Technical Areas

e-Mulyankan
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Technical Areas

Project Management
C-DAC has initiated the “Certificate Course in Project Management” especially for the PSU/ Government employ-
ees to enhance their skills for executing the mission mode projects successfully.

Big Data Analytics
C-DAC has initiated Post Graduate Diploma programme in Big Data Analytics domain for the students to under-
stand the search methods and visualization techniques, techniques for mining data stream, and development of

applications using Map Reduce concepts.
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Collaborations/Cooperations
1. C-DAC collaborated with University of Surrey, UK in the area of Bioinformatics Analysis for Tuberculosis Vac-

cine and Diagnostics Development in Cattle.

2. C-DAC collaborated with Pirbright Instiute, UK in the area of Bioinformatics Analysis for Viral Resistance/

Susceptibility in Chicken.

3. C-DAC collaborated with OHSL USA, PSNC Poland, Chalmers University Sweden, and Notre Dame University,

USA for usage of collaborative cloud network useful for research related with health science and doing a Proof-

of-Concept (PoC) with use cases.

4. C-DAC collaborated with C R Rao Advanced Institute of Mathematics, Statistics and Computer Science, Indi-

ana University and Broad Institute, USA for using the BRAF resources to run simulations using MS Simulator

and generate samples for biomarker analysis.

5. C-DAC collaborated with Institute for Computer Aided Design, Moscow, Russia to promote Indo-Russian

research co-operation in the area of HPC Simulation Studies in Computational Fluid Dynamics (CFD) and

HPC Simulation Studies in Computational Structural Mechanics (CSM).

6. C-DAC collaborated with IEEE in the area of Cloud Interoperability for participation and contribution to IEEE

Inter-cloud testbed.

7. C-DAC collaborated with Institute of Mathematics and Physical Sciences (IMSP), Benin for providing training on

establishment of ICT Infrastructure at Benin.

8. C-DAC in collaboration with Ministry of External Affairs (MEA), Govt. of India provided training   under ITEC/

SCAAP scheme of MEA to 147 participants from over 50 countries at C-DAC Noida in areas of e-Governance,

Open source, Cybercrime, e-Learning, GIS, etc.

9. C-DAC collaborated with Centre for Image Analysis (CBA), Uppsala University, Sweden in the area of Medical

Image Analysis for Early Detection of Cervical Cancer.

10. C-DAC collaborated with University of Napoli Federico II, Italy in the area of Network Monitoring and Measure-

ments for Performance Evaluation and Comparison of Traffic Generators on 10Gbps and 40Gbps Network

Links.

11. C-DAC signed MoU with IEEE for joint collaborative work in the areas of Standardization and Skills develop-

ment.

Resources, Facilitation Services and Initiatives

Resources, Facilitation Services and Initiatives
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Patents
Patents Awarded
1. “Distributed Time Synchronization of Road Traffic Signal Controllers Using GPS”, Inventor(s): P Ravikumar

and V Muralidharan, Patent No: 265001.

Patents Filed
1. “Method and System for Dynamic Adaptation of Program Execution on Different Target Hardware”, Inventor(s):

Shamjith K V, Mangala N, Deepika H V, Prachi Pandey, Prahlada Rao B B and N Sarat Chandra Babu.

2. “An Education Framework for Individuals with Cognitive Disabilities and a Method Thereof”, Invenror(s): Annie

Joyce Vullamparthi, Karthika Venkatesan, Sharadhi Manjeshwara, Sivaranjani Duraisamy and N Sarat Chandra

Babu.

3. “System and Method for Performing Science Experiments”, Inventor(s): N S Sreekanth, Nobby Varghese and

Supriya N Pal.

4. “Multi-channel Wireless Personal Area Network (WPAN) Gateway and End Device”, Inventor(s): David Selva

Kumar, Haribabu, Kaushik Nanda and Kiran Naik.

5. “Apparatus and Methodology for Measurement of Obnoxious Odorant Concentrations and Odour Intensity in

Pulp and Paper Industry”, Inventor(s): Nabarun Bhattacharyya, Arun Jana, Devdulal Ghosh, Jayanta Kumar

Roy, Rabindranath Kanjilal, Ravi Sankar, Amritasu Das, R  A Pandey, Sharvari Deshmukh and Satish R Wate.

6. “Process for Automatic Facial Expression Recognition and a System Therefor”, Inventor(s): Soma Mitra,

Debasis Mazumdar, Washef Ahmed and Kunal Chanda.

7. “Automatic Speaker Recognition Using Voice Biometric and Method Therefor”, Inventor(s): Debasis Mazumdar,

Soma Khan and Joyanta Basu.

8. “Apparatus for Automated Monitoring of Facial Images and a Process Therefor (Third Eye)”, Inventor(s): Debasis

Mazumdar and Ritesh Mukherjee.

9. “System and Solution for One Time Mobile Originated PKI”, Inventor(s) : Zia Saquib, Kapil Kant Kamal, Manish

Kumar and Bharat Varyani.

10. “System and Method for Robust Iris Recognition”, Inventor(s): Abhishek Gangwar, Akanksha Joshi and Ashutosh

Singh.

11. “A Transducer-less Computing Unit for Electric Parameters and a Method Thereof”, Inventor(s): Latha Bhaskara

Kaimal, Sindhu Rajan, Titus Antony Chazhoor, Sudeep Balan and Vijaya Bhaskara Rao.

12. “A Lifting Device for Lifting Animal to Upright Position”, Inventor(s): M C Kartha and L S Unnithan.

13. “Support Structure for Animals”, Inventor(s): M C Kartha and L S Unnitha.

14. “A Device for Determining Sucrose Concentration in a Solution and a Method Thereof”, Inventor(s): S Rominus

Valsalam, Sindhu R, Lajitha C S and Arun Krishnan K.

15. “Method and System for Adaptive Power Management”, Inventor(s): Gopakumar G, Deepu K Krishnan, Deepa

Sivan, Krishnakumar Rao and Biju C Oommen.

16. “A Vehicle Mountable Rolling Earth Exciter System for Landmine Detection”, Inventor(s): K Raveendran Nair,

Murali R, Rajesh K R and James Varghese.

17. “Device for Distance Measurement Using Single Probe Ultrasound Sensor and a Method Thereof”, Inventor(s):

Murali R, Subodh P S, Byju C, Nimmy Mathew and Nithin Prashanth.

Resources, Facilitation Services and Initiatives
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Copyrights
Copyrights Awarded
1. “Krishi Sandesh”, Inventor(s): Ritesh Mukherjee, Debdulal Basak, Shampa Dey, Niladri Sekhar Saha, Argha

De and Samaresh Das.
2. “Krishi Barta”, Inventor(s): Niladri Sekhar Saha, Shampa Dey, Debdulal Basak, Samaresh Das, Ritesh Mukherjee

and Argha De.
3. “Krishi Vani”, Inventor(s):  Argha De, Debdulal Basak, Ritesh Mukherjee, Niladri Sekhar Saha, Samaresh Das

and Shampa Dey.
4. “AMMAR”, Inventor(s): Abhra Pal, Tamal Dey, Amitava Akuli, Nabarun Bhattacharyya and Rabindranath Kanjilal.

5. “E-Nose for Tea”, Inventor(s): Devdulal Ghosh, Arun Jana, Jayanta Kumar Roy and Nabarun Bhattacharyya.
6. “E-Tongue for Tea”, Inventor(s): Subrata Sarkar, Arun Jana, Jayanta Kumar Roy and Devdulal Ghosh.

7. “Tea-Ferm Vision”, Inventor(s): Amitava Akuli, Abhra Pal, Vamshi Krishna Palakurthi, Nabarun Bhattacharyya,
Jayanta Kumar Roy and Rabindranath Kanjilal.

8. “Tea-Appearance Analyser”, Inventor(s): Abhra Pal, Amitava Akuli, Vamshi Krishna Palakurthi and Nabarun
Bhattacharyya.

9. “Tea-Vision”, Inventor(s): Abhra Pal, Tamal Dey, Amitava Akuli, Nabarun Bhattacharyya and Rabindranath Kanjilal.
10. “Resham Darshan”, Inventor(s): Abhra Pal, Jayanta Kumar Roy, Amitava Akuli, Nabarun Bhattacharyya and

Rabindranath Kanjilal.

Copyrights Filed
1. “A System for Determining Erosion in a River Bank Using a Laser Based Range Finder”, Inventor(s): Anil Kumar

Gupta, Manoj Khare, Gaurav Wable, Tarun Batra and Murugesh Prabhu.
2. “Fund and Accounts Management System”, Inventor(s): Prashant Nayak, Shripad S Kalambkar, Amit Deshmukh,

Srinivasa Rao, Anita Ghule, Mahendra Mhadam and Chetan Sharma.
3. “ECR Analysis”, Inventor(s):  Prashant Nayak, Amit Deshmukh, Vaishali Jaiswal, Vikas Rajane and Gaurav

Paliwal.
4. “ANUVIDH”, Inventor(s): Savita Pethkar, Geetanjali Gadre, Vinod Kumar M, Atulchandra Bodas, Vaishali Mhasade,

Vikas Ranjane, Shashikant Kumbhar and Prashant Nayak.
5. “Works Online, Monitoring System (WOMS)”, Inventor(s): Prashant Nayak, Shripad S Kalambkar,  M Srinivasa

Rao, Devendra Yadav, Mahendra Mhadam, Shyam Yadav, Vikram Nandanwar and Prince Paliwal.
6. “Quality Monitoring System (QMS)”, Inventor(s): Prashant Nayak, M Srinivasa Rao, Mahendra Mhadam, Anand

Singh, Shyam Yadav, Pankaj Kumar, Samerendra Prasad, Jyoti Zagade and Mahavir Tirkey.
7. “Document Registration of Goa Valuation and E-Registration Software (GAURI)”, Inventor(s): Prashant Nayak,

Shripad S Kalambkar, Ajit Singh Tomar, Shaila Sagar Eksambekar, Aparna Amar Deshmukh, Prashant M V
Prajakta Waghamare and Jyoti Zagade.

8. “Bug Tracking Tool (BTT)”, Inventor(s): Prashant Nayak, Amit Deshmukh, Samarendra Biswal, Pankaj Kumar,
Devendra Yadav, Jyoti Zagade and Vaishali Mhasade.

9. “Context Aware Framework”, Inventor(s):  Sridevi S and Sayantani Bhattacharya.
10. “Smart Plug Embedded Communication Firmware”, Inventor(s): Arunkumar V.

11. “Prediction Control of HVAC in Smart Buildings Using WSN”, Inventor(s): Sayantani Bhattacharya, Sridevi S and
Arun R.

12. “Z-LED Lighting Solution”, Inventor(s): S Sridevi, Dhivya G, R Arun and Harikrishnan V S.
13. “Indoor Air Quality Monitoring Tool”, Inventor(s): Sayantani Bhattacharya and Sridevi S.

14. “Empowering RNTCP Stakeholders with Effective TB Treatment Adherence and Control Using Mobile and ICT
– Technology”, Inventor(s): Anuradha Lele.

15. “Retinal Image Annotation and Grading Software”, Inventor(s): Deepak R U, Sharath Kumar P N and Rajesh
Kumar R.

Resources, Facilitation Services and Initiatives
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Awards/Recognitions
1. The International Telecommunication Union (ITU) awarded “MOTHER (MObile based maTernal HEalth

awaReness)” application in e-Health category. The award was presented during the WSIS High-Level Event

held at Geneva, Switzerland on June 10, 2014.

2. “Mobile Seva” received 2nd Place Winner Award of United Nations Public Service in the Category of “Promoting

Whole-of-Government Approaches in the Information Age” at Seoul, Republic of Korea.

3. The project titled “Development and Deployment of IT-based Design Tools for Common Weavers and Artisans”

received the “Manthan South Asia Award” at the 11th Manthan Award Summit held on December 04, 2014 at

New Delhi.

4. The project titled “Digital Library for North Eastern States (Content Creation, Storage and Access)” received the

“5th eNorthEast Award 2014” on November 7, 2014 at Mizoram, Aizwal in the eCulture and Heritage category.

5. “Mobile Based Surveillance Quest Using IT (MoSQUIT) for Malaria” received the “5th eNorthEast Award 2014”

on November 7, 2014 at Mizoram, Aizwal in the e-Health category.

Resources, Facilitation Services and Initiatives
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6. “mSwasthya – A Healthcare App Store” received certificate of recognition at “mBillionth South Asia Awards

2014” on July 18, 2014 held at India Habitat Centre, New Delhi.

7. “e-Aushadhi – An Advanced Drug Warehouse Management System” received following awards in the category

of IT Implementation:

“PCQuest Best IT Implementation Award 2015” on March 20, 2015 at Kochi.

“South Asia E-Health Summit Award 2014” on December 10, 2014 at Delhi.

“Skoch Awards for Excellence 2014” on September 20, 2014 at Delhi.

“Maharashtra Healthcare Leadership Awards 2014” and “State e-Gov Awards 2014” on August 21, 2014 at

Mumbai.

8. “Integration of KAVERI – with E-Swathu (Rural Development and Panchayat Raj Department)” received “eINDIA

Awards 2014” in the category of Government to Citizens (G2C) on November 14-16, 2014 at Kerala.

Resources, Facilitation Services and Initiatives
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Events/Conferences
1. Conducted a workshop on “HPC Systems, Parallel Programming on Multi & Many Core and Scientific Do-

mains” for delegates from Ghana-India-Kofi-Annan Centre of Excellence in ICT at Accra, Ghana during August

4-14, 2014 at C-DAC, Pune.
2. Conducted “Indo-Russian Workshop and Poster Presentation on High Performance Computing (HPC) for

Computer Aided Engineering and Sciences” during November 18-20, 2014 at NCRA, Pune University Cam-
pus, Pune.

3. Conducted “CHAIN REDS Workshop” at IIT, Guwahati, on December 17, 2014 in collaboration with EGI Europe
and NKN.

4. Conducted a ten days workshop on “Manager Development Programme (MDP)” to proliferate ICT skill devel-
opment in friendly countries where the IT Centres are setup across the globe. Heads, Directors and

Coordinators from 11 countries namely Belarus, Ghana, Turkmenistan,Tanzania, Seychelles,Cambodia,
Armenia,Grenada,Vietnam, Kazakhstan,and Uzbekistan participated in this workshop.

5. Conducted an international workshop on “Medical Image Analysis for Early Detection of Cervical Cancer”
during February 26, 2015 to March 5, 2015 atC-DAC Thiruvananthapuram.

6. Conducted a workshop on “Ethical Hacking” at CSI Bangalore Chapter on December 19, 2014 in collaboration
with CSI Bangalore Chapter.

7. Conducted “GARUDA-NKN Partners Meet 2014” at IISc, Bangalore during September 19-20, 2014 in collabo-
ration with NIC.

8. Conducted 2nd edition of the National Conference on “Parallel Computing Technologies - PARCOMPTECH
2015” during February 19-20, 2015 at NIAS Auditorium, IISc, Bangalore in collaboration with NIC and NKN.

PARCOMPTECH India 2015

Participants of Manager Development Programme (MDP)

Resources, Facilitation Services and Initiatives
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9. Conducted “e-Pramaan Authentication Service Awareness Program” at Secretariat, Andaman and Nicobar
Administration, Port Blair during April 7-8, 2015.

10. Conducted training on “BOSS” to IT Department Officials, Govt. of Tamil Nadu on April 11, 2014 and to Tamil
Nadu Departments Officials on July 2, 2014 at C-DAC, Chennai.

11. Conducted a workshop on “Cloud Computing and Virtualization” at Institute for Development and Research in
Banking Technology, Hyderabad during July 23-24, 2014.

12. Conducted a workshop on “Health Care Knowledge System” for Public Health Awareness & Education at
SMIMS Medical College, Tadong, Gangtok, Sikkim on April 8, 2014 and another workishop on the same theme

at NEIGRIHMS, Mawdiangdiang on June 14, 2014.
13. Conducted a workshop on “Technology Disclosure of Handheld Electronic Nose (HEN) and Resham Darshan”

at Bengal Chamber of Commerce and Industry, Kolkata on August 11, 2014.
14. Organized a User’s Meet on “Quality Evaluation of Jasmine Flower and Concrete by Electronic Means” at

TNAU, Coimbatore on February 5, 2015.
15. Conducted 2nd International Conference on “Perception and Machine Intelligence” at Saha Institute of Nuclear

Physics (SINP), Kolkata on February 26-27, 2015 in collaboration with Machine Intelligence Unit (MIU), Indian
Statistical Institute (ISI), Kolkata.

16. Conducted a workshop on “ICT Awareness for Dealing with Cyber Crime” at Bharani Bhawan, Alipur, Kolkata
on June 19, 2014 in collaboration with CID, West Bengal.

17. Conducted “ISEA Master Training Workshop” for teachers of West Bengal Higher Secondary Examination and
CBSE schools at C-DAC, Kolkata during January 27-29. 2014.

18. Conducted Information Security Awareness Workshop at office of Urban Development, Govt. of West Bengal,
Salt Lake, Kolkata on February 19, 2015 for the Urban Development Officers, Govt. of West Bengal.

19. Conducted Information Security Education and Awareness (ISEA) Workshop for Police Officers at Central
Detective Training School (CDTS), Kolkata on March 9, 2015.

20. Organized Exhibition of C-DAC’s Cyber Forensics tools at Guwahati High Court during March 21-22,2015.
21. Conducted a National Workshop on “Digitization and Digital Preservation of Documents and Books” at Shillong,

Meghalaya during November 4-5, 2014.
22. Conduced a Workshop on “Honeynet Attack Data Collection and Analysis” at Department of Computer Science

and Engineering, MIMIT, Malout (Govt. of Punjab) on January 29, 2015.
23. Conducted a Workshop on “eSangam Awareness” for the State e-Governance Mission Teams and SSDG IAs

at C-DAC, Mumbai on May 23, 2014.
24. Conducted a Workshop on “Innovation Promotion by Nurturing Startups under TIDE Scheme of DeitY” at DeitY,

New Delhi on December 3, 2014.
25. Conducted a Workshop on “Spatial Technologies in Disaster Management” at Symbiosis Institute of

Geoinformatics, Pune on October 11, 2014 in collaboration with Indian Society of Geomatics, Indian Water
Resources Society and Symbiosis Institute of Geoinformatics.

26. Organized 2nd Frequently Used Entry List (FUEL) - Globalization, Internationalization, Localization and Trans-
lation (GILT) Conference 2014 at Yashwantrao Chavan Academy for Development Administration (YASHADA),

Pune during November 14-15, 2014 in collaboration with Red Hat.

FUEL GILT Conference 2014

Resources, Facilitation Services and Initiatives
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ToT Meet of Tarang Digital Programmable Hearing Aid

27. Conducted a Workshop on “Accelerating Biology 2015: Catalyzing Evolution” at Yashwantrao Chavan Academy
for Development Administration (YASHADA), Pune during January 20-22, 2015.

28. Conducted a Workshop on “SNOMED CT-Introduction and Implementation” by FICCI and C-DAC under the
guidance of MoH&FW, Govt. of India for clinicians and vendors at New Delhi on Aug 26, 2014.

29. Conducted a Workshop on "Parallel Computing Architecture and Applications on Multi Core to Many Core
Processing Systems" (PCAMS-2014), in collaboration with CUDA Centre of Excellence (CCOE) IIT, Bombay

during June 16-20, 2014 at IIT Bombay.
30. Conducted a National Workshop on “GPU Programming and Applications (GPA2-2014)” in collaboration with

IIT-Madras, CUDA Centre of Excellence (CCOE), IIT Bombay, and NVIDIA Corporation, during July 17-19, 2014
at IIT-Madras.

31. Conducted a Workshop on  “GPU Programming and Applications (GPA3-2014)” in collaboration with Indian
Institute of Technology (IIT)-Guwahati, CUDA Centre of Excellence (CCOE), IIT-Bombay and NVIDIA Corpora-

tion at IIT-Guwahati during September 12-14, 2014.
32. Conducted “HPC Workshop” in collaboration with NIT, Silchar during April 4-9, 2014 at NIT, Silchar.

33. Conducted a Workshop on “Digital Publishing in India” at Yashwantrao Chavan Academy for Development
Administration (YASHADA), August 22, 2014 in collaboration with W3C.

34. Conducted a Workshop on “Drug and Vaccine Distribution Management System” at C-DAC, Silchar during
March 26-27, 2015 in collaboration with MoH&FW, Govt. of India.

35. Organized Industry-Institute Partnership Meet for “Transfer of Technology of Tarang Digital Programmable
Hearing Aid” at Bengal National Chamber of Commerce and Industry, Kolkata, on April 30, 2014.

36. Conducted “National Workshop on Power Electronics (NWPE 2014)”, under the aegis of National Mission on
Power Electronics Technology (NaMPET-II) at BIT, Mesra Ranchi, during November 7-8, 2014.

National Workshop on Power Electronics (NWPE-2014)

Resources, Facilitation Services and Initiatives
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Hon’ble Minister of Communication & IT, Shri Ravi Shankar Prasad, handing over
the technology for iRIDS – Red Light Violation Detection System to M/s ITS Planners

and Engineers Pvt Ltd., Hyderabad

C-DAC Participation in Good Governance Day Event at Delhi held on
December 25, 2014

Hon’ble Minister of Communication & IT, Shri Ravi Shankar Prasad, handing over
the technology for iRIDS – Red Light Violation Detection System to M/s Shakti Enterpirses, Jaipur

Resources, Facilitation Services and Initiatives
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Research Papers/Publications
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9. Prahlada Rao, “Next Gen HPC Technologies: Heterogeneous Clusters, Grid and Cloud Computing”,
PARCOMPTECH - 2015 Tutorial Session, Bangalore, February 18, 2015.
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Extension Institute (EEI), Prof. Jayashanker Telangana State Agricultural University, Hyderabad, March 27,
2015.

47. Ramu Parupalli, “Mobile Augmented Reality Application for Telugu Language Learning”, 2nd IEEE Interna-
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72. Amit Chaudhuri, “Significance of Handwriting Based Behavior Analysis”, Inauguration Program of Data Col-

lection Facility for Handwriting Project, CID Head Quarter, Assam, August 25, 2014.
73. Biswajit Saha, “Mobile Forensics”, Guwahati High Court, August 24, 2014.

74. Asok Bandyopadhyay, “Digital Publishing Activity for Bangla”, W3C Workshop on Digital Publishing, Pune,
August 22, 2014.

75. Amit Chaudhuri, “ICT for Social Progress in Indian Context”, 18th National Exhibition on the Theme of Service
to the Nation for Progress of India, Amarabati Maidan, Sodepur, West Bengal, September 7, 2014.

76. Abhisek Hazra, “Perception Based Handwriting Analysis”, IEEE CIW 2014 Workshop, IIIT Allahabad, October
14, 2014.

77. Sangam Kumar Chaturvedi, “Learner Friendly E-Learning Platform in Cloud Environment”, International Con-
ference on Trends and Innovations in Language Teaching – TILT 2014, Satyabama University, Chennai,

November 15, 2014.
78. Amit Chaudhuri, “Leveraging ICTs for Building Smart Cities”, IETE Foundation Day Celebration 2014, IETE,

Kolkata Chapter, November 2, 2014.
79. Asok Bandyopadhyay, “Intelligent Solution for Digital Library through e-Publishing”, State Central Library,

Shillong, Meghalaya, November 1, 2014.
80. Amit Chaudhuri, “SCADA and SCADA Security”, Techno India, Salt Lake, Kolkata, February 9, 2015.

81. Biswajit Saha, “Mobile Forensics”, Regional Conference on Cyber Law, Guwahati High Court, March 21,
2015.

82. Saurav Gupta, “m-Powering Healthcare”, Mobiles for Social and Behavioral Change organized by UNICEF
and DEF, Bhopal, Madhya Pradesh, June 17-18, 2014.

83. Saurav Gupta, “Personal Health Records and mSwasthya”, 1st Public Health Symposium on Health
Informatics: Challenges and Opportunities, PGIMER, Chandigarh, March 7-8, 2015.

84. Urjaswala Vora, “Precepts and Evolvability of Complex Systems”, International Conference on Soft Comput-
ing and Software Engineering (SCSE), University of California, Berkeley, USA, March 2015.

85. Urjaswala Vora, “eRA: eGovernance Reference Architecture”, 23rd Australasian Software Engineering Con-
ference (ASWEC), Sydney, Australia, April 2014.

86. Kapil Kant Kamal, “Mobile Seva”, Biennial Conference 2014, Malaysia, October 2014.
87. Ranjan Kumar, “Assessment of the Performance and Efficiency of Public Services Being Delivered Through

Mobile Seva”, 8th International Conferences on Theory and Practice of Electronic Governance, Portugal,
October 2014.

88. Zia Saquib, “Converge of Technology”, IEEE Institute and Conference, Pune, April 7, 2014.
89. Zia Saquib, “Cyber Physical System Security”, Tech Mahindra, Mumbai, September 11, 2014.

90. Sagun Baijal, “Accessible Solutions by C-DAC”, National Conference on ICT for Persons with Disabilities,
New Delhi, September 9-10, 2014.

91. Sagun Baijal, “Overview of Current Status of Accessibility”, Swatantra-2014 - Fifth Free Software International
Conference, Thiruvananthapuram, Kerala, December 18-20, 2014.

92. Leena Chourey, “Accessible Computing at C-DAC”, Using ICT for Inclusive Education in India 2015, New
Delhi, February 24, 2015.

93. A S Cheema, “Generation of Medical Health Record Using HIS”, Role of IT in Medicine and Healthcare,
Postgraduate Institute of Medical Education and Research, Chandigarh, April 29, 2014.

94. V K Sharma and Arti Noor, “Vulnerabilities in Secure Systems and Some Suggestions in Its Handling”,
National Conference on Recent Advances in Electronics and Computer Engineering, IIT Roorkee, February

14, 2015.
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95. Lakshmi Kalyani, “Information Security, Training of Indo-Tibet Officers”, IIPA, New Delhi, May 9, 2014.
96. Lakshmi Kalyani, “e-Learning”, Training of Officers of IEBC, Kenya on Election Management: Emerging

Challenges at IIIDEM, ECI, New Delhi, December 16, 2014.
97. K  Sunitha Manjari, “Comparative Genomics of Mycobacteria, Tuberculosis Control – The Road Ahead”,

Translational Research Platform for Veterinary Biologicals (TRPVB), Chennai, November 10, 2014.
98. K Sunitha Manjari, “Transcriptomics Analysis of Breast Cancer Samples”, Mumbai Bio-banking Workshop,

Tata Memorial Centre, Mumbai, November 21, 2014.
99. Rajendra Joshi, “RAS Cancer Protein Simulations”, International Conference on Radiation Biology, New

Delhi, November 11-13, 2014.
100. Rajendra Joshi, “Decoding Life: Need for Extreme Computing”, HiPC 2014, Goa, December 17-20, 2014.

101. Rajendra Joshi, “Decoding Life: Decoding the Encyclopedia of Life: A BIGDATA Challenge”, BIG DATA in Life
Sciences (BigLSW’14), C-DAC, Bangalore, December 15, 2014.

102. K Sunitha Manjari, “Bioinformatics Overview”, Omics Workshop, IASRI, New Delhi, December 11, 2014.
103. Rashmi Mahajan, “Anvaya Product”, Omics Workshop, IASRI, New Delhi, December 11, 2014.

104. Dinesh Katre, “Design and Development of National Digital Repository and Portal for Museums of India”,
ICLAM 2014, New Delhi, November 27, 2014.

105. Sandeep K. Joshi, “PARAM Yuva II Green 500 Level 3 Benchmarking Exercise”, Energy Efficient HPC Working
Group, Ms. Natalie Bates, Lawrence Berkeley National Laboratory, USA, Webinar (Joined from C-DAC Pune),

Aug 5, 2014.
106. Suresh V, “Saving Lives through Internet of Things”, ACC 2014 organized by CSI Pune Chapter in association

with CSI Division V, YASHADA, Pune, October 10, 2014.
107. Yogesh Kumar Singh, “Flood Monitoring Using Passive Microwave Remote Sensing”, Indo-German Work-

shop on Near Real Time Forecasting of Soil Moisture for Water Resource Management, Indian Institute of
Science, Bangalore, March 24-26, 2014.

108. T S Murugesh Prabhu, “ANUGA GIS Model for Flood Monitoring in a River Basin”, Remote Sensing and GIS –
An Overview, for Senior Officers of CWC and other Centre/State Govt. Organizations, National Water Academy

(NWA), CWC, Khadakwasla, Pune, October 10, 2014.
109. Gaur Sunder, “C-DAC's SNOMED CT Toolkit (CSNOtk)”, National Health Mission (NHM) Meeting organized by

MoH&FW, Delhi, June 11, 2014.
110. Shailendra Narwariya, “Need Selection of Telemedicine Software”, 3rd Annual Conference of the Telemedicine

Society of India, Odisha Chapter (Oditelecon 2014), Rourkela, Odisha, April 19, 2014.
111. Shailendra Narwariya, “Designing Telemedicine Architecture”, 3rd Annual Conference of Telemedicine Soci-

ety of India, Odisha Chapter (Oditelecon 2014), Rourkela, Odisha, April 20, 2014.
112. Shailendra Narwariya, “Telemedicine for Cloud and Android - Mercury Nimbus”, Second Annual Conference

of Telemedicine Society of India (TSI) - Maharashtra Chapter (MahaTelemedicon-14),  Sangli, Maharashtra,
India, August 24, 2014.

113. Shailendra Narwariya, “Telemedicine: March towards Cloud and Personal Devices”, 10th International
Telemedicine Conference of Telemedicine Society of India - Telemedicon 2014, Bhopal, Madhya Pradesh,

India, November 7-9, 2014.
114. Hemant Darbari, “Role of Academia in Growth of ICT Ecosystem”, eBIHAR 2015 Summit, Patna, February 19-

20, 2015.
115. Aditya Sinha, “Emerging Opportunities in Skill Development and Employability”, eBIHAR 2015 Summit, Patna,

February 19-20, 2015.
116. V C V Rao, “Tuning and Performance of FDM/FEM Computations on Cluster with Accelerators (A Case Study

Using GPUs and Xeon Phi Co-processors)”, Scientific Application on PARAM YUVA II Workshop, IITM, Pune,
January 8-9, 2015.

117. V C V Rao, “An Overview of Distributed Computing Platforms – HPC and BIG Data Perspective  and Graph
Computations”, Big Data Analytics - Statistical Methods and Graph Theory, Dept. of Computer Science, Vigyan

University Guntur, Andhra Pradesh, October 18-19, 2014.
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118. V C V Rao, “BIG Data Analytics Implementation on Distributed Systems Programming Approach”, BIDA-2014
(Big Data Analytics 2014), C.R. Rao Advanced Institute of Mathematics, Statistics and Computer Science,

Hyderabad, August 22-24, 2014.
119. Akshara Kaginalkar, “Decision Support System for Air Quality Management”, A National Forum on Air Quality

Management, IIT, Bombay, January 22, 2015.
120. Sahidul Islam, “Computational Performance of Weather and Ocean Models on PARAM Yuva II”, Scientific

Applications on PARAM Yuva II, IITM, Pune, January 9, 2015.
121. Richa Rastogi, “Seismic Applications on PARAM Yuva II”, Scientific Applications on PARAM Yuva II, IITM, Pune,

January 9, 2015.
122. Ashish Ranjan, “PARAM Shavak – A Supercomputing in a Box Solution”, PARCOMPTECH-2015, IISc, Banga-

lore, February 19, 2015.
123. Shweta Das, “C-DAC’s Efforts Under IPCC Program”, Intel Parallel Computing Centre (IPCC) Program Event

at New Orleans, USA, Ernest N. Morial Conventional Centre, New Orleans, LA, USA, November 17, 2014.
124. Mahesh Kulkarni, “Soft Computing and Image Processing, W3C India Activities and New Initiatives of Stan-

dardization viz. Accessibility, Internationalization and Digital Publishing”, W3C F2F Meeting, MIT, Cambridge,
USA, June 2014.

125. Shubhanshu Gupta and Yogesh Angadi, “Opportunities for Advanced Interactive Services on DTT”, Confer-
ence organized by Doordarshan, Delhi, August 2014.

126. Shubhanshu Gupta, “Opportunities for Advanced Interactive Services on DTT”, Broadcast India Exhibition and
Conference organized by Saicom Trade Fairs & Exhibitions Pvt. Ltd., Bombay Exhibition Centre, Mumbai,

October 2014.
127. Mahesh Kulkarni, “Web and TV - New Dimensions and Standards”, Broadcast Engineering Society Work-

shop, Doordarshan, Worli, Mumbai, India, November 2014.
128. Atul Godbole and Atish Vaze, “Presentation and Demonstration of Mobile OCR and Mobile OHWR Technol-

ogy”, Document Analysis and Recognition (DAR) Workshop under the ICVGIP 2014 Conference, IISc, Banga-
lore, December 2014.

129. Ranjit Chogale and Shubhanshu Gupta, “Paradigm Shift from Conventional to Interactive TV”, Workshop on
Updating Content Program on Audio Video Systems, Navi Mumbai, December 2014.

130. Mahesh Kulkarni, “Web and TV - New Dimensions and Standards”, Seminar-cum-workshop Themed “TV on
Web” organized by Broadcast Engineering Society - Ahmedabad Chapter, Ahmedabad, Gujarat, February

2015.
131. Neha Gupta, “IDN Variant TLD Program”, 50th ICANN Public Conference, London, England, February 2015.

132. Nishit Jain, “IDN Variant TLD Program”, 51st ICANN Public Conference, Los Angeles, February 2015.
133. C Balan, “C-DAC Cyber Forensics Tools - Case Study”, Kerala Police Officers at Cyber Forensics and       Digital

Analysis Centre of Kerala Police, Thiruvananthapuram, May 19, 2014.
134. Ullas B and Jose Stephen, “Malayalam Computing”, Workshop on  Malayalam Computing for the Faculties,

Lal Bahadur Shastri Centre, Thiruvananthapuram, May 24, 2014.
135. K L Thomas and C Balan, “Cyber Forensics”, Computer Society of India at Techno Park, Thiruvananthapuram,

July 17, 2014.
136. Z V Lakaparampil, “Power Electronics”, Short-term Course on Power Electronics Applications for Large

Pumped Storage Hydro Power, IIT Roorkee, July 14-18, 2014.
137. Bhadran V K and Jose Stephen, “Assistive Technologies and Software Based Therapy Tool for Dysarthric

Patients”, Social Welfare Department, Govt. of Kerala, Thiruvananthapuram, August 6, 2014.
138. Nabeel Koya, “Cyber Forensics”, Police Training College, Thiruvananthapuram, August 5-7, 2014.

139. Ajith Ravindran, “Cyber Forensics”, Kerala Police at FSL, Thiruvananthapuram, September 22, 2014.
140. Satheesh Kumar S, “Cyber Crimes and Cyber Forensics”, Kerala Police at Police Training College,

Thiruvananthapuram, October 14, 2014 and October 29, 2014.
141. Bhadran V K, “Introduction to Natural Language Processing and Machine Translation Technology”, National

Translation Mission (NTM), CIIL, Mysore, October 28, 2014.
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142. Nabeel Koya, “Research Perspectives on Cyber Forensics”, University of Kerala, Thiruvananthapuram, Octo-
ber 29, 2014.

143. Gopakumar G, “Metric Driven Verification of Reconfigurable Memory Controller IPs Using UVM Methodology
for Improved Verification Effectiveness and Reusability”, International Conference on IP-Embedded Systems

[IP-SOC 2014], Grenoble, France, November 5-6, 2014.
144. Jayan V, “Machine Translation”, Workshop on Malayalam Computing at Kanakakkunnu Palace,

Thiruvananthapuram , November 7, 2014.
145. Ajeesh A, “SOPC Power Electronic Controller”, NWPE 14, BIT, Ranchi, November 7-8, 2014.

146. Renji V Chacko, “Real-time Simulator Platform FSS & FSS Mini for Power Electronics Applications”, NWPE
14, BIT, Ranchi, November 7-8, 2014.

147. Rajasree, “C-DAC Capabilities in Assistive Technologies”, International Symposium on Assistive Technolo-
gies and Rehabilitation Management, Centre for Disability Studies, Thiruvananthapuram, December 2-3,

2014.
148. Sreedevi M L, “EV Powertrain Simulation in Forward Modeling Approach to Enable Real-time Simulation and

HIL Controller Prototyping”, IEEE PEDES 2014, IIT Bombay, December 16-19, 2014.
149. Manju A S, “Modified SRF-PLL to Operate Under Unbalance Grid for Grid Synchronization of DVR”, IEEE

PEDES 2014, IIT Bombay, December 16-19, 2014.
150. Ramesh P, “Control of DC-DC Converter and Inverter for Stand-alone Solar Photovoltaic Power Plant”, IEEE

PEDES 2014, IIT Bombay, December 16-19, 2014.
151. Arun Gopi, “Improving the Accuracy of Pronunciation Lexicon Using Naïve Bayes Text Classifier with Charac-

ter n-gram as Feature”, Eleventh International Conference on Natural Language Processing (ICON-2014),
December 18-21, 2014.

152. Muralidharan V, “ITS in India and C-DAC/DeitY Initiatives in ITS”, National Traffic Technology Summit 2015,
Ahmadabad, January 2, 2015.

153. Muralidharan V, “Indigenous ITS Solutions for Traffic Safety”, Workshop on ITS and Road Safety, Sastrabhavan,
Pattom, Thiruvananthapuram, January 14, 2015.

154. Vidya V, Indhu T R and Bhadran V K, “Broken Character Restoration of Degraded Malayalam Printed Docu-
ments”, 27th Kerala Science Congress, Alappuzha, January 27-29, 2015.

155. Chandrasekar V and A Saravanakumar, “Application of Power Electronics to Renewable Energy Systems and
Micro Grids”, Workshop at NIT, Trichy, February 8-10, 2015.

156. Nabeel Koya, “Cyber Crimes”, Kerala Police, Police Training College, Thiruvananthapuram, February 12,
2015.

157. P J Binu, “Telemedicine - An Overview”, State Level Workshop on Tele Health and Medical Education Project,
Kerala, February 24, 2015.

158. Jiju K, “Integration of Renewable Energy Power Stations with Remote Monitoring and Control System for
Smart Grid Applications”, PETPES 2015, National Institute of Technology Karnataka (NITK), Suratkal,   March

6, 2015.
159. Nabeel Koya, “Cyber Crimes, Cyber Forensics and Cyber Security”, PTC, Thiruvananthapuram,   March 12-

13, 2015.
160. Jerry Daniel J, “Application of Electronics and IT in Agriculture – DeitY Initiative”, National Workshop on

Wireless Sensor Networks and Robotics in Agriculture and Rural Development, Thiruvananthapuram, March
17-18, 2015.

161. Anish Sathyan, “Remote Agricultural Farm Parameter Monitoring Using Wireless Sensor Networks and Ad-
vanced Automation for Smart Farming”, National Workshop on Wireless Sensor Networks and Robotics in

Agriculture and Rural Development, Thiruvananthapuram, March 17-18, 2015.
162. C Balan, “Cyber Forensics”, Workshop for Police Officers by DSCI, Dehradun, March 25, 2015.

163. Ajith Ravindran, “Cyber Forensics”, PTC, Thiruvananthapuram, March 25, 2015.
164. Satheesh Kumar S, “Cyber Forensics”, FSL, Thiruvananthapuram, March 27, 2015.
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Human Resource Development
C-DAC attaches great importance to quality in recruitment, training and development of its human capital. Corpo-
rate HRD over the time has built a team of HR professionals contributing towards developing and unleashing
human expertise through organisational development initiatives and personnel training for the purpose of im-
proved performance of employees at various centres of C-DAC. Establishing enhanced connect with employees to
achieve seamless two-way communication had been a major thrust area during the year. Some of the key HR
initiatives taken during the year include the following:

Post-Retirement Medical Scheme: Social Security measure for superannuating/superannuated employees
was approved by the Governing Council.
Human Resource Enablers: Extension of HR arm into line functions to disseminate ‘right information’ among
the workforce and also to help the management in formulating people and performance centric policies by
analysing direct feedback from the employees.
Higher Education Scheme: An initiative towards continuous learning and development for employees.
Centralised Training Programme: An initiative for providing trainings on subjects of common interests across
centres in both technical and soft skill areas. This added value to entire learning process in the organisation.
Unified Induction Training Programme: Familiarisation with the organisation and to help new entrants under-
stand the expectations and objectives of the organisation from a common perspective. This had been a maiden
endeavour in 2014-15 after the merger of different units of DeitY in C-DAC.

Spread of HR
C-DAC has 2895 employees as on March 2015 spread across various scientific/technical thematic areas and
supported by administrative and support staff. The composition of the employees is shown below:
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Gender Distribution
C-DAC has been paying due attention to gender equality in employment. Female employees account for 31 percent
of the total C-DAC workforce against the national average of around 24 percent in the computer, electronic and
optical product industries.  In addition to the increased presence among general workforce, the proportion of
women in the senior executive positions also is encouraging in C-DAC, being a model employer.

Apprentice/Trainees
Considering the importance of skill development of youth of the nation, C-DAC has introduced learning through
working scheme, and opportunities are provided to eligible youth to learn new things in the respective area as
intern/trainee/apprentice at the various centres. The number of apprentice/trainees so engaged is ninety two as on
March, 2015.

SC/ST/OBC/PWD Employees
C-DAC being a law abiding model employer has always ensured adequate representation of SC, ST, OBC and
differently abled people. C-DAC conducts ‘special recruitment drive’ from time-to-time in order to comply with the
statutory provisions laid down by Government of India. Even after the Group A (excluding the lowest grade of Group
A) scientific and technical positions being exempted from the purview of reservations orders, C-DAC obliges the
national priority in fair terms, and has significant representation of SC/ST/OBC employees.

Way Forward
Corporate HRD understands that in the changing world, it needs to align the HR strategies with the macro objec-
tives of the organization. For this, few priorities defined by Corporate HRD include the following:

To develop the human capital in such a way that they should have research and development excellence in
addition to strategic and long term orientation with respect to organisational goal.
To focus on improved cross functional excellence and customer/national service orientation.
To formulate policies and systems to develop leadership qualities and value and culture driven members
committed to nation building.
To encourage the transfer/transmission of knowledge and experience between generations and masses.
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Legal and IPR
Legal department plays a crucial and critical role in the functioning of C-DAC. Its key activities are as follows:

To carefully examine/vet/draft multiple types of contracts/MOUs with a view to ensure protection of C-DAC’s legal
interest. During the year, more than 200 documents were vetted/drafted by the legal department.
To keep updated about the latest court decisions, 87 relevant judgments of High Court/Supreme Court were
circulated by the legal department to concerned departments like Purchase/Finance/HRD/RTI etc.
2014 witnessed surge in court cases at various centres of C-DAC.  Legal department gave its valuable inputs/
opinions containing relevant HC/SC judgments.
To spread awareness among scientists/engineers about the importance of IP.  Towards this, legal department
conducted 5 IPR awareness programmes during the year for the benefit of C-DAC’s scientists and engineers.
Similarly, 393 abstracts of published patent applications by Indian Patent Office were circulated to all centres
during the year to keep them abreast of latest technological trends for which patents have been filed.
Legal department along with GIST is also executing the DeitY funded project “Centre of Excellence in IP”.
Through this project, C-DAC (DeitY) offers a few select services free of cost to SMEs Academia/R&D Institutions/
Inverters etc. This year the total number of registered users crossed 1100.  The project deliverables have been
met within the given time frame.

RTI
C-DAC is a public authority as provided in Section 2(h) of the RTI Act. Request for information under RTI Act can
either be filed at any of the locations of C-DAC or can be submitted online through the rtionline.gov.in. Mandatory
disclosures as per the guidelines of Section 4(1)(b) have been published in the RTI module on C-DAC’s website.
The same are updated periodically.

During the financial year 2014-15, total 352 RTI applications were received, which were duly processed.

ISO Implementation
STQC conducted the second surveillance audit for ISO 9001:2008 certification for Corporate Office of C-DAC on
February 27, 2015 and recommended the continuation of certification.
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