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Experience Summary

· Have a total of 9 years of experience in software design and development.

· Proficient in C/C++ on UNIX/Linux/Embedded Linux software design and development
· Good experience in Unix Internals and multithreaded programming.

· Good experience in developing network based application using TCP/IP and RPC framework.

· Developed PictBridge (over USB) and RTL (over TCP/IP and USB) protocols for printer device.

· Experience in implementation of Linux device driver in USB framework.
· Experience in USB device (USB Printer class function driver) programming and USB host programming.
· Experience in storage domain involving various storage related technologies and tools.
· Experience in digital imaging domain involving various printing related concepts.
· Experience in implementation of middleware architecture (CORBA)
· Experience in Filesystem parsing for UFS Filesystem 

· Good experience in S/W development life cycle
.
Technical Experience

Languages: C, C++, Java

Operating Systems: Solaris (2.5.1, 2.6, 2.7), HP, Linux (ReadHat 6.0, 9.0, SUSE Linux 8.1,8.2,9.0), Tru64, Windows NT , Win2k, Custom linux with kernel 2.6.11 for ARM platform

Storage Technologies and products: RAID, Filesystem, VTL, NDMP, SAN, NAS, Data Protection products (Networker and BudTool).

Protocol: PictBridge, PTP, USB (USB 1.1, USB 2.0), RTL


Client Server Environment: CORBA, RPC, TCP/IP 

      
Tools: pvcs, cvs, gdb, Purify, valgrind, DDTS, Veritas Volume Manager (VxVM), SourceSafe, USB Monitor
Hardware: Intel, ARM9, Printer board

Concepts: OOA/D, OOP, socket programming, linux usb subsystem, multithreaded programming, unix internals, linux device driver, linux kernel build process, linux gadget framework
 
Other:  X Windows/Motif
Education

· Bachelor of Science (Electronics) (G), Hindu College, University of Delhi, India, 1993, Marks: 84%

· Master of Computer Applications (MCA), Kurukshetra University, India, 1996, Marks: 70.47%

· Master of Science (M.S) in Software Systems, BITS Pilani, India, CGPA: 7.62

Work Experience

Organization: Network Appliance India Pvt. Ltd. (NetApp)

Work duration: Feb 2007- Jan 2008 (1 year)

NetApp creates innovative storage and data management solutions for data-intensive enterprise. It is one of the fastest-growing storage and data management providers today.

Organization: Polaroid India Pvt. Ltd. 


Work duration: June 2002- July 2005 (3 years)

Polaroid Corporation is most famous for its instant film cameras and polarized sunglasses and has entered in digital photography market.

Organization: Legato Systems India Ltd. (formerly known as ORP Systems India Ltd.)
Work duration: Oct 1996 – Nov 2001 (5 years)
Legato Systems (Now EMC) is the market leader in storage industry and has products that provide enterprise storage solutions.

Project Details:

Network Appliance India Pvt. Ltd.

NearStore VTL 6.0 (Deduplication)


Feb 2007 –Jan 2008
The NetApp’s NearStore virtual tape library (VTL) is a disk-to-disk backup appliance that appears like a tape library to a backup software application but provides the superior speed and reliability of disk technologies. The objective of this project is to provide data deduplication support in existing VTL. The deduplication is a method of reducing storage needs by eliminating redundant data. Only one unique instance of the data is actually retained on disk. Redundant data is replaced with a pointer to the unique data copy. Design involved design and development of new common structure (CSU) to store data and related allocation and free space collection mechanism and polices on the top of already developed block level allocation mechanism. I was mostly involved in enhancing, maintaining and components related to allocation workflows and some VTL features.

Responsibility: 

· Maintenance and enhancement of allocator component. 

· Design and implementation of some file system related tools e.g. Fragmentation reports, CSU dump, test stub for allocation mechanism.

· Testing Free space build workflow.

· Enabling and maintaining “Migration” and “Upgrade” feature.

      Existing VTL did not support migration of virtual tape volume across libraries that belong to different storage pool. Such migration requires actual data movement. Upgrade to 6.0 format vitual tape volume also requires data copy. To provide these features there was a basic engine already developed to perform block to block copy using xcopy scsi command. My role was to complete development, test and integrate this module with in dedup task framework.

· Design and development of foreign meta data allocator. Existing system allowed data for a virtual tape to span across multiple raid groups but metadata was restricted to single raid group. Requirement was to allow metadata to span across raid group. (Initial study and some implementation work were done for this assignment but it was not completed as some other high priority task needs to be completed first.)

Development Environment: C++, RedHat Linux kernel 2.4.20 
SAN Environment: NearStore VTL Appliance, RAID based storage utilizing SATA drives, Qlogic FC hba 

Team Size:10

Storage Concepts: VTL, RAID, Filesytem (JOS) layout
Polaroid India Pvt. Ltd.

Porting PictBridge module on ARM9 Platform


June 2005 –July 2005

Team Leader
The objective was to port PictBridge interface module developed for iCMY printer server to ARM platform and to add plug and play support for PictBridge and BlueTooth interface on ARM board. The iCMY printer server is based on generic printer server architecture for iCMY printer server that provides support for Ethernet, USB 2.0, PictBridge and Bluetooth interface.

Responsibility: 

· Enabling PictBridge module for cross-compilation.

· Troubleshooting problems encountered during execution of PictBridge module on ARM platform. 

Development Environment: C++, SUSE Linux 9.0, Intel processor for cross compilation

Embedded Platform: ARM9 processor, custom linux kernel 2.6.11

            Pictbridge support for iCMY Printer
   
 
 

Oct 2004 – June 2005

Team Leader
The objective was to provide PictBridge support for iCMY printer to enable direct printing from PictBridge enabled Still Image Digital Camera. This required implementation of CIPA’s PictBridge printer side protocol. PictBridge protocol mostly uses USB as physical transport media and PTP (Picture transfer protocol) for data transfer. We used USB as transport medium. PicBridge implementation involved using “libusb” library for usb host side programming and “libptp2” for PTP layer. We need to put some development effort in open source libptp library.

Responsibility:   

· Design and implementation of various workflows for PictBridge printer side protocol. 
· Integration with existing printer server code for image printing and enabling bi-directional communication for error/status information.
· Involved in design and discussion for implementation of index printing and print layout workflows. The implementation involved usage of Polaroid’s eIQA library which is an embedded library for imaging applications
Development Environment: C++, SUSE Linux 9.0, Intel 


Specifications: CIPA’s PictBridge protocol, PTP 


Team Size: 4

USB Protocol Monitor  (Academic Dissertation)


June 2004  - Dec 2004

This dissertation was a part of M.S course. The objective was to develop a monitoring system to analyze communication flow between USB devices and host controller on USB.

Responsibility: It involved following work activities. 
· Design and implementation of kernel mode filter driver to trap all usb messages (URBs) between USB devices and controller.

· Design and implementation of user mode monitoring application that deals with presentation details of intercepted data as well as device topology discovery.

Development Environment: C, Linux, Java, jUSB, JNI, Linux kernel 2.4.20


Specifications: USB

Team Size: 1

USB 2.0 support for iCMY printer




Nov. 2003
- Sep 2004

This project was intended to provide USB interface for the iCMY printer. We need to export the printer server machine as a USB Printer device and enable printing using this device port. The basic problem for the development of USB support was to connect two PC (both USB masters) using USB interface. The Netchip’s net2280 card was used to export USB device port on printer server machine. 

Responsibility:  I was responsible for printer server side implementation and was a part of 3 member team.
· Upgraded Linux kernel for gadget framework support required for using GPL net2280 driver. Since gadget patches were on 2.4.23 kernel we need to manually do some development effort to make it work on kernel 2.4.20.

· Design and implementation of gadget driver (gicmy). This driver lies on the top of net2280 driver and passes the data received on usb device port to and from printer server application. 

· Enables net2280 hardware to work as USB bi-directional Printer class device. It exports single usb configuration and single interface. It exports 3 endpoints i.e control, bulk-in and bulk-out.
· This driver provides character device interface to Printer Server to read/write data from/to USB host (Printer client).
· Integration with existing printer server software to enable printing using USB device port.

Development Environment: C++, SUSE Linux 8.2, Linux kernel 2.4.20

Hardware: Netchip’s net2280 card (PCI to High Speed USB2.0 Device controller)

Team Size: 6

iCMY Printer (Ethernet Interface)




   Jan 2003 – Oct 2003 

This project was intended to design and develop printer server architecture to support family of inkless photo printers eg, 4x6 sheet, 4x8 sheet, 4’’ Roll, 6’’ Roll etc. This product family is based Polaroid’s proprietory iCMY thermal printer media. The hardware chosen is ARM9 and Intel. Here in India we used to have only one printer fixture so printer server development was mostly done in emulator mode using Intel platform. The printer client is any standard application (eg.  MSPaint, Adobe Photoshop) residing on Win2K machine to the printer server residing on Linux machine in the same network. The communication between standard applications and the printer server was through Windows printer driver using Ethernet interface.
Responsibility: I was involved in implementation of several modules for printer server and was part of 3 member team.
· Involved in design and enhancement of Polaroid’s RTL protocol. This protocol specifies the protocol to transfer raster data between printer client and printer server. 

· Implementation of server side RTL protocol.

· Involved in design and implementation of printer server module responsible for receiving image data from network and integration with print engine modules.

            Development Environment: C++, SUSE Linux 8.0, XML

Team Size: 6

WFP (Wide Format Printer)





June 2002 – Dec 2002

Objective was to develop a prototype of a thermal printer for big images like posters, with improved image quality and with significant improvement in the speed. This project involved R&D to get insight into various aspects like technology, platform and I/O performance. The printer client is any standard application (eg.  MSPaint, Adobe Photoshop) residing on Win2K machine and the printer server residing on Linux machine or Win2K machine on the same network. The implementation involved transfer of raster data on the network to be printed directly on VGA memory of printer server machine.

Responsibility:  I was involved in printer server side implementation and was a part of 3 member team.
· Understanding thermal printing technologies

· Setting up Linux development environment.

· Designing platform independent c++ interface to most of socket  (TCP/IP only) and thread functionality and providing Linux implementation for it.

· Involved in design of printer server. Porting existing printer server module written for win2k on linux platform.

· Performance tuning for data transfer.

· Evaluation of few embedded Linux distribution and few real time Linux distributions. The evaluation involved whenever feasible to build and load a small bootable system with a hello world application in a floppy. In the evaluation process developed a custom Linux distribution using the process given in Linux From Scratch.

Development Environment: C++, Linux, Windows 2K, CodeWarrior 5.0

Team Size: 6

Legato Systems India Pvt. Ltd.

Celestra







Dec 1999 – Nov 2001


Celestra provides Serverless, LAN free, Live backup for filesystem/volume. It is based on block level backup and restore for backup volume. The core product is available for Solaris, HP and Windows NT platforms.  This project involved feature enhancement for Celestra.

Responsibility: I was responsible for following activities:
· Design and development of module to support backup/restore for logical volumes created by Veritas Volume Manager (VxVM) version 3.1.

· Design to support mirrored volume configuration created using VxVM on Solaris.

· Porting UFS parser (module used to generate metadata for backup filesystem) on Tru64

· Discovery of volume configuration for logical volumes created using LSM (native volume manager on Tru64)

· Resolving memory leaks mainly in file by file restore module in the Celestra code drop given to EMC.

Development Environment: C++, C/ Solaris, HP, Tru64

Team Size: 6

Networker 6.0  






Feb 99 – Oct 99



Networker is a product that provides enterprise storage solution. This product was already available for a large number of platforms e.g. Solaris, HP, Tru64, NT, Windows 98, AIX. This project involved porting Networker to Linux platform.

Responsibility: I was responsible for porting few features of Networker primarily enabling Networker on Linux for NDMP (Network Data Management Protocol) compliance. Development testing for this feature included testing with following implementations of NDMP Server:

· Legato’s NDMP server (bundled with Celestra)

· NDMP server implementation available on NetApp filer.

· Auspex’s NDMP server

Development Environment: C /Linux 

Test Environment: NetApp/OnTap, Auspex

Team Size: 10

BudTool 5.0







Apr’98 – Jan 99


The requirement for this project was to provide web interface to legacy storage management product (Budtool). Existing product was implemented in C and had X Windows/Motif GUI for Unix platforms. This project required developing a new web based GUI to work with existing core backend developed in C. This involved use of JNI to interface with C backend. Frontend was developed in HTML using JavaScript for client side validation. It used Java Servlets/JNI as the middleware to interact with legacy C code.

Responsibility: I was responsible for design and implementation of web integration with restore module for the system.  This involved following work activities:

· Fetching backup catalog information (filehistory and request history information) using Legacy C API's and making it available to Java frontend using JNI

· Performance tuning for viewing filehistory.

· Interfacing to retrieve server.

Development Environment: C, Java, JNI, HTML, Java Script /Solaris

Team Size: 11

BudTool 4.6







July’ 97 – March’ 98

This project involved resolving bugs in existing releases of BudTool and porting Budtool on IRIX, HP and AIX platforms.

Responsibility:  I was involved in following maintenance and porting activities:

· Resolving bugs in mainly the retrieve module.

· Porting BudTool on IRIX platform. I was part of a 3-member team for this assignment.

Development environment: C/ Solaris

Team Size: 5

COP  








Dec'96-June'97



COP (Common Object Platform) was a research project. This project involved developing a middleware ORB implementation for CORBA (Common Object Request Broker Architecture) framework. 

Responsibility: I was primarily involved in implementation of Naming service module for COP. I was responsible for following work activities during this project

· Worked at registration/maintenance of CORBA servers in Repository.

· Naming Service implementation.

· Writing CORBA application (Budtool simulation) using Event Services module. 

Language/Technology/OS: C++/CORBA/Linux

Team Size: 5

Other Activities

· Involved in recruitment process at Polaroid.

· Technical lead of a team of size two for training project as a part of Legato University Program (LUP).

 Project: Ramdisk driver development on Linux platform

· Participated in campus recruitment activities at Legato.

Courses /Training Undertaken

· Personal Software Process from Carnegie Mellon University (CMU)

Duration: 3 months   (Online course)

· Training on Leadership Skills from IIM Banglore

Duration: 3 days

· Windows NT Training conducted by STG

Duration: 3 days

· UML training from NIIT

Duration: 3days
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