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Objective:-

IIT graduate, with technical leadership capability in system architecture, design, development and debugging in embedded, wireless and connectivity domain, to contribute creative technical skills and collaborate with a team that enhances organization's success.

Education:-
· Masters of Science (MSc) in Mathematics & Computing, IIT, Kharagpur
· Masters of Science (MS) in Software Systems, BITS, Pilani
Experience:-

15+ yrs experience of Embedded System Software & Played different roles from individual contributor to Technical Lead:

· Board/Chip bringup experience on ARM & Intel Atom based SoCs 

· Leading and executing embedded environments with multiple OS/RTOS (Linux, Android, VxWorks, ThreadX, ..)

· Experience with pre-silicon/ post-silicon design, Integration, customization/ optimization on different platform/SoC
· System & Kernel level strong debugging skills with large codebase (Linux/Android, 2G/3G/LTE):  JTAG-Trace32/Lauterbach, Power Trace, Logic Analyzers, gdb, kgdb/kdb, ..

· Experience of ARM Bootloader (primary, secondary) and patch upstream

· Device drivers experienced in Memory Controller, NAND/NOR, MMC/SD/SDIO, MS, ATA/ATAPI, 
· In-depth knowledge of hardware peripherals & protocols like - USB/HSIC, Bluetooth, ..
· Experience with  developing multi-core (e.g. Linux SMP, 3G AMP/BMP) and multi-threaded platform

· Good understanding of Performance analysis and Power Management

· Experience in Open Source development and patch upstream – Linux Kernel, Bootloader

· Platform Power & Performance management, features development and optimization

· Involved in training and mentoring of less experienced developers for design, debugging and system support

	Organization/ Institute
	Designation
	Duration

	1. Intel, Bangalore
	Software Architect
	Since Feb’11

	2. Texas Instruments (TI), Bangalore
	Team Lead
	July’06 to Feb’11

	3. Samsung, Bangalore
	Development Lead
	Feb’02 to July’06

	4. Ibex Technologies Ltd., Bangalore
	Sr. Software Engineer
	March’00 to Feb'02

	5. [DRDO] ISI/ IIT, Calcutta
	Research Scientist
	June’98 to March’00


Personal/Professional Skills :-
· excellent Team Leadership quality though talking initiative, planning, innovation problem solving to meet deadlines

· Proven ability to guide customer for software development methodologies and best practices for on time product
· Excellent communicator excels in working across geographies with multiple teams such as HW, FW, different SW component and silicon validation, and product team
Awards/ Achievements:-

· Awarded for the project performance in the year 2003-2004 from LSI Division, Samsung. 

· Awarded for the excellent performance in the year 2002-2003 from Samsung, India.
· Proficiency Awarded for best M.Sc project in the Department, IIT, KGP in 1998.

Technical Skills:-
	Language 
	: C, C++, Assembly


	Domain/ Appli. Area
	: Bootloader, Device Drivers, Parallel Programming(MPI),
: Flash/Storage, Bluetooth, Mobile DRM and USB/HSIC


	OS/ RTOS
	: UNIX, SUN Solaris, C-Executive, Nucleus, VxWorks, PrOS, Bios(TI-DSP), 
  Symbian, Linux, Android


	SoC/Platform
	: ARM7TDMI, Linkup Board(ARM720T), S3C2510(ARM940T), OMAP, Davinci,
  Intel (Atom) Smartphone/Tablet, ARM based 2G/3G baseband platform


	Debugger
	: ARM Multi-ICE, Tornado(CrossWind), Trace32(Lauterbach), XDS510, JTAG-JET
: gdb, kdb/kgdb


	Tools/ IDE
	: ClearCase, ClearQuest, Rational Rose(UML, ..)
: CCS(TI), eBinder(eSol), ARM–SDT/ADS (CodeWarrior)
: GNU Tools(compiler, linker, debugger, configure), GNU Cross-Compiler ToolChain


	Analyzer
	: CATC-Chief(USB), Merlin-CATC(BPA), Tektronix(BPA)

	S/W Packages
	: ASM(8086), PASCAL, JAVA, HTML, HTML5, JavaScript, Tcl/Tk, Gtk, Unix Shell, XML

	Test Tools
	: Misra-C(Atrenta), C-Cover(BullseyeCoverage), RSM, Lint, Checker(Linux), 
  Electric Fence(Linux), Rational Purify, Profiling


Project Summary:-
	Project/ Responsibility with Intel:

	I. 
	Platform Software Architect  for ARM based 2G/3G/LTE modem platform and Intel Architecture based Smartphone, Tablet platforms
Architect & Concept design  for-

a). Wireless device(RF) Coexistence (WLAN, BT and LTE), 
b). Inter-Die-Interface (IDI:  connection between Digital Android/Linux framework & Analog component: WiFi/WLAN, BT, AGPS, FMR, AFE),
c). MiniSystem/ FOTA

	Since: April-2013
Software expert of System Power management and Features development, integration (architecture team) for Intel Architecture based Smartphone & Tablet devices for Linux/ Android :
· Define Linux/Android architecture assumptions (data flows, power & performance estimation) of the platform associated to different KPIs - standby & active use cases like audio/video playback, browsing, voice/data call, .. 
· Analyze activity factors like Memory bandwidth, HW utilization, C- states, P-States & optimize key factors that contributing to Power & Performance
· Enable Linux PM Features for new platforms and architectural software optimization – SW & FW
2 Years: Feb-2011 to March-2013
Software Architect for ARM based 2G,3G, LTE baseband platform(XMM6260, XMM6360, SAM_2130) enabler for Smartphone and Tablet devices :
· Identifying and understanding product needs (discovering new requirements), establishing need for change, and defining features/ functionality.

· Technical lead in system architecture, design and guidance to development team for the best solution.

· Excels in project management and execution through dependencies – Multisite & coordination among different SW, FW and HW/Archi. team
· Work closely with Firmware & Hardware teams for Modem (2G, 3G) & integration of Application Processor (Boot, AP/CP-IPC, RIL, Audio)

· Power & performance management

· Device boot (AP+Modem) design and optimization

· Domain focused IPC(USB, RIL); AGPS/connectivity Integration; Memory usage & optimization 

· Design and prototyping of - Flashless (no NVM) Modem, Trace & debug, Crashdump to AP, System recovery, MiniSystem for FOTA

	

	Project/ Responsibility with Texas Instruments:

	II. 
	Texas Instruments(TI ) OMAP Platform Device Driver development in Linux
OMAP34xx, OMAP36xx, OMAP4 (SMP) & open-community development borads like Beagle, Zoom, Panda, Blaze.
	2 years

Team lead - Architecture, Design and development:

· Key member of Silicon/Platform bringup

· Bootloader (x-loader, u-boot, Android fastboot) development

· Linux Device Driver: Memory Controller, MMC/SD/SDIO, NAND/ NOR & File System

· Design and development on SMP system

· Linux Power Management – HwMOD, Runtime-pm, cpuFreq & governors, cpuIdle, device power state

· Work closely with the Hardware teams 

· ALSA audio – ASoC integration and debugging
· Integration of connectivity chip WL127x/ WL128x (BT, FM, WLAN, GPS) 

· Linux and bootloader open source community development (patch up-streaming); 

· Android integration and performance measurement; 

· And support Customer issues on need basis.

	III. 
	Device Drivers in TI Symbian based OMAP Platform

OMAP34xx/36xx, OMAP4
	8-months

· Module lead – Design and development/ porting of Bootloader, MMC/SD, NOR/NAND, File system

· SMP safe design and development on Symbian based OMAP4 platform

	IV. 
	Device Drivers for TI Platforms  Davinci, Davinci(HD), Jacinto - Linux, ARM-PrOS, DSP-BIOS
	2 years

· Component lead – bootloader, (MS, MMC/SD, ATA/ATAPI), FLASH Device (NAND, NOR), File System and EDAR (DARtE)
· Key team member of Silicon/Platform bring-up
· Supported multiple product design and feature lead for – Camera, Surveillance Camera, Automotive products 

	

	Project/ Responsibility with Samsung:

	V. 
	Connectivity Lead for Samsung Platform
SGH-ZV30/ ZV10/ 804SS/Z610: MOCHA

QCOM SMP6250/6275
	1.5 years

Team Lead - USB, BT, IrDA

· Design and deveoplemnt of Stack & several BT/IrDA/USB profile optimization 

	VI. 
	Mobile Digital Rights Management
	8 months

· Component lead – Linux based OMA DRM v2.0 development

	VII. 
	VxWorks Device Drivers for S3C2510(ARM940T) Platform
	1.0 years

· ARM BSP; VxWorks based Device driver design and development of AAL5-SAR, USB-CDC (Pegasus Ethernet device)

	VIII. 
	Bluetooth Audio/ Video , Printing and HID profile in Linux
	1.5 years

· BT Profile for Samsung platform – Mobile device

· Architect, Design, develomet - A2DP,AVDTP, AVRCP, Printing profiles

· Ramped up team from scratch –BT, Linux, Embeded Design 

	IX. 
	Development of Bluetooth protocol stack and profile – Linux, ucLinux, VxWorks, QNX
	2 years
· Design and implementation on BT Stack layers (Baseband, LMP) and several profile development (BCSP, WAP, TCS,)

· BT stack and profile integration on multiple embedded platforms

	

	Project/ Responsibility as Research Scientist:

	X. 
	Characterization of linear and additive GF(2p) Cellular Automata &

LFSR based Cryptanalysis
	~2years

· Intel Research Lab

· DRDO sponsored – Cryptography(LFSR), Parallel Programming, Linux

	XI. Academic Projects         Title (M.Sc): Calculation of Geometric Probabilities through Computer Simulation

                                              Title (MS)
: Conferencing over Bluetooth
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Project Details/Professional Experience:- 


		I. 

		Title

		: Intel Baseband/modem’s software architect 



		

		Location

		: Intel, Bangalore - Feb’2011 – March’13



		

		Designation

		: Software Architect (Senior Staff Engineer)



		

		Synopsis

		: IMC’s 3.5G platform family addresses and enables reuse across all major 3G market segments. It represents a dual-mode HSPA+ (GSM/UMTS/GPRS/EDGE/HSDPA/ HSUPA) modem platform which can be combined with an application processor to create a rich smartphone design, or utilized by itself to create a high-speed datacard. The processing of the upper 2G/3G cellular protocol stack layer are handled by an ARM™ 1176 enhanced with level-1 and level-2 caches. The physical layer of the cellular protocol stack is handled by dedicated hardware accelerator sub-systems for both GSM and UMTS. Advanced voice processing is provided by the inclusion of a rich audio DSP subsystem.






		

		Responsibilities :-



		

		

		· Software Architect of IMC’s modem platform for tier-I customer making product including cellphone, Smart phone & Tablets


· Product requirements analysis, work with cross functional teams, documentation 


· Worked as interface between customer and core development team for feature enhancement and customer alignment


· Major areas supported -  bootloader, IPC, Power management, AGPS requirement


· Single handed feature demonstration – driver for Flashless download & boot time (<1sec); Memory optimization.





		II. 

		Title

		: TI OMAP Platform (Linux) integration and validation



		

		Location

		: Texas Instruments, Bangalore - Since July’2009 to Feb’11.



		

		Synopsis

		: The OMAP platforms are for high-performance, multimedia application devices is based on the enhanced OMAP3 architecture (OMAP3: ARM7 CorteA8 microprocessor, IVA 2.2; OMAP4: Dual-core ARM CortexA9) and is integrated on TI advanced 45-nm process technology and also offers a  comprehensive power and clock-management scheme that enables high-performance, low-power operation, and ultralow-power standby features. The project to enable different  boot options and write the device-drivers to enable rich-multimedia-featured and best-in-class video(720p capture and playback), camera(8MP), image and graphics processing sufficient to support for 2.5G/ 3G wireless terminals/ handsets/ PDAs.



		

		Responsibilities :-



		

		

		· Technical Lead of s/w group for OMAP-3630 silicon-wakeup


· Worked on different board/ project – (a) 3430:  SDP, ZOOM2, Beagle (b) 3630: SDP, ZOOM3, beagle (c)4430: SDP, blezee, Penda


· module-lead for areas including linux-boot-loader, Linux Kernel drivers for Storage devices (NAND, NOR, MMC/SD), SDIO/WLAN


· Single hand bootloader support and features that 1st time in TI platform - (a) MMC#2 boot added (b) eMMC: RAW + FAT boot feature added (c)OMAP-Linux boot support w/o x-loader (d) boot time optimized (u-boot) by 4-secconds

· Contributed to different power issues and enhancements in platform -  cpuFreq & governors, cpuIdle, device power state.


· ALSA ASoC audio driver integration - platform/machine/codec driver 

· WL127x/ WL128x connectivity chips (BT, FM, WiFi, GPS) integration

· Responsible for Linux open source and patches upstream


· Team is also responsible for resolving customer issue, helping other group (Symbian, Andriod, WinMobile, QNX) and performance comparison with other OS and platform


· Contributed to OMAP open community boards – Beagle, Zoom, Panda, Blaze


· Participate in discussion mailing lists, in the omap-wiki





		III. 

		Title

		: Pre-Silicon development of OMAP4 in Symbian OS



		

		Location

		: Texas Instruments, Bangalore – April 2009 to Aug 2009



		

		Synopsis

		: OMAP4 [Dual-core ARM CortexA9 with Symmetric Multiprocessing (SMP); operates at 1GHz per core; Advanced 45-nm process technology] is designed to drive smart phones and Mobile Internet Devices.  The project to write/enable different lower layer and middle layer to enable new, stunning, multimedia-rich user experiences such as 1080p video record and playback, 20 megapixel (MP) imaging and approximately a week of audio play time, high-performance graphics engine; and Image Signal Processor (ISP) for video and imaging performance for Smartphone and Mobile Internet Device (MID).



		

		Responsibilities :-



		

		

		· Pre-Silicon Development of OMAP4 including verification in Virtio and ZEBU.


· Responsible for eMMC boot, MMC/SD, NAND and File system.


· Re-design of I2C, UART, MMC/SD, … drivers for SMP architecture.





		IV. 

		Title

		: Device Drivers for TI OMAP Platforms (Symbian OS)



		

		Location

		: Texas Instruments, Bangalore - July 2008 to April-2009.



		

		Synopsis

		: The OMAP3430 high-performance, multimedia application device is integrated on TI's advanced 65-nm process technology. The project to write the device-drivers to enable best-in-class video, image and graphics processing sufficient to support different application including - Streaming video; 2D/3D mobile gaming; Video conferencing; High-resolution still image; Video capture in 2.5G/ 3G wireless terminals, and rich-multimedia-featured handsets, and high-performance personal digital assistants (PDAs);



		

		Responsibilities :-



		

		

		· Team Lead for Storage media


· Help customer on query and issues 


· Worked on different SoC/EVM – OMAP2420/3430, Labrador, ZOOM2


· MMC/SD drivers & performance issues on Symbian


· Compare performance with Linux Setup





		V. 

		Title

		: Device Drivers for TI embedded Platforms



		

		Location

		: Texas Instruments, Bangalore - July 2006 to June 2008.



		

		Synopsis

		: TI provides the cost effective media processing engines (SoC) for Video Security, surveillance, Automotive Infotainment applications. In Automotive it’s mainly enable head-unit, rear seat entertainment and digital radio designers to create scalable reusable hardware and software platforms.  The projects to write the Platform Support Package (Device Driver, ..) to design a multitude of multifunction products. This enables feature like - plays DVD video & audio routing; FM radio; decodes audio from Memory Cards(MS, MMC/SD) or USB device; Digital Still Camera, Video surveillance and IP net cam.



		

		Responsibilities :-



		

		

		· Team Lead for different SoC


· Project Plan, Requirement preparation


· Help on customer query and issues 


· Worked on different SoC/EVM – DM350/DM360, Jacinto(DRA44x/DRx40x), DaVinci/ DaVinci-HD (TMS320DM6467), Hibari(DA300)


· Jacinto: Lead for UBL, storage device(MS, MMC/SD, ATA/ATAPI), FLASH Device (NAND, NOR) and EDAR(DARtE) drivers for ARM/PrOS and DSP/Bios


· DM350/360: SoC Lead for PrOS drivers (MLC/One-NAND, MMC/SD, I2C, SPI, McBSP, Audio(AIC12/33) and voice codec, UART, ..)


· DaVinci: ATA/ATAPI (Linux) drivers & performance issue


· 64LC, DA830(Primus): ertfs, Blk-Media, NAND, MMCSD porting and testing


· Hibari: Worked for ATA Pros driver timer issue from customer





		VI. 

		Title

		: Connectivity for the Samsung mobile phones



		

		Location

		: Samsung, Bangalore - March 2005 to July 2006.



		

		Synopsis

		: The solution is for the Samsung Mobile phones to connect and to enable applications between other nearby wide range of devices like other mobile or NotePc. This gives the mobility, increase freedom and efficiency to the user, both in and out of the office. The technology used behind this computing and communication are USB, IrDA and Bluetooth (BT). The most useful application are – Transfer and Synchronize (Contacts, Calendars, Tasks, Photo, Movie, Music), Playing games, Chat (Voice, Text), Dial-Up (Internet Surfing), Call transfer(Headset/ Hands free), Music, BT TV, BT stereo headset, Java application over BT, Printing over USB and BT(BPP) etc.



		

		Responsibilities :-



		

		

		· Lead the team of 10 members & Trained for Bluetooth/USB


· Interface with client and development team


· SRS & Test documents preparation


· Guided the team for BT Advance profiles(A2DP, BPP) and different technology


· Integration and testing on target environment (SGH-ZV30/ ZV10/ 804SS/Z610: MOCHA, SMP6250/6275); REX RTOS from Qualcomm.


· Work toward Certification/Logo of Bluetooth and PictBridge


· Compliance to CCAP for Car-kit for interoperability


· Supported MIPC for the Printing(both USB & BT) interoperability


· Implemented JSR-82 for Java as a Bluetooth Application


· Tested with End Customer for Japan and Europe market


· Responsible as one of the IP reviewer


· Worked for Samsung’s first handset for Japanese market(SoftBank)





		VII. 

		Title

		: Mobile Digital Rights Management(OMA DRM v2.0)



		

		Location

		: Samsung, Bangalore - May 2004 to Feb 2005.



		

		Synopsis

		: Development of Agent/Device(on Linux) and Server(on windows) for Digital Rights Management(DRM)-v2 with v1 compatible. DRM is a set of technologies(XML syntax, MIME wrapper, cryptographic, ..) for mobile industry that enables control of the security options for each individual item and each individual user and allows for control of standard functions like viewing, selecting, copying, screen capture and printing. It also includes a variety of protection levels and customers. The Rights Issuer(RI, a Server) delivers the Protected Content and Rights Object(RO) to the device from unauthorized access and copying, by together, or by separately (Combined Delivery, Separate Delivery, Forward-lock[v1] & Super Distribution[v2] ) over HTTP & OTA.



		

		Responsibilities :-



		

		

		· Lead 9 members team


· SRS and design document(UML diagram) preparation.


· Implementation of Domain and Key Management


· Porting of Certificate management- WAP Certificate & CRL Profiles


· Implementation, porting and optimization of Security, Database and Cryptographic algorithms - Hash(FIP180; HMAC:rfc2104), digital signature(RSA based SHA-1), public key cryptography(ANSI X9.44), key transport(X.509:rfc2459; OCSP:rfc2560), key wrap (AES-WRAP: rfc3394) and PKCS#8(PKCS#5 with BER encoding)


· Also, AVStation Proceedings – eMuzed/Hauppauge(WinTV) PVR Card can receives analog/digital channels over terrestrial, cable or satellite inputs and encodes, stores it on a hard disk on to computer. It’s also possible to burn the recorded files to a VCD/DVD. This functionality required to add with Samsung AVStation - Proposal, SRS and documents preparation.





		VIII. 

		Title

		: Media Distribution over UPnP



		

		Location

		: Samsung, Bangalore - Feb 2004 to April 2004.



		

		Synopsis

		: Development of UPnP Audio/Video profile on Linux, enables the seamless and media independent device connectivity and control for Consumer Electronics(CE) devices such as TVs, DVD/MP3 players etc. UPnP is a XML based service discovery protocol on top of technologies like TCP/IP, HTTP. Three logical entities of profiles are a Media Server, a Media Renderer, and a Control Point(CP).  The command and control function allow a CP to set up and configure the Server and Renderer for transferring the desired content from the Server to the Renderer.



		

		Responsibilities :-



		

		

		· Proposal & design document preparation


· Server and Renderer implementation


· Implementation tested with Intel UPnP-stack and on Linux platform


· Also, Biometric Fingerprint Authentication (Softex Inc.) for access to Samsung Laptop(Longhorn OS) - Proposal & SRS preparation.

· Also, Mobile Office for Samsung Building (Anytime, anywhere Mobile office allow to job done whether at work, at home or on the road. The service includes: Unified communication, Synchronization, Print/Scan, Authentication server, Access-on-demand and Remote login) - Proposal, SRS and documents preparation.





		IX. 

		Title

		: VxWorks Device Drivers for S3C2510(ARM940T) Platform



		

		Location

		: Samsung, Bangalore - Feb 2003 to Jan 2004.



		

		Synopsis

		: Samsung's S3C2510 (ARM940T, 16/32-bit RISC) is a cost-effective, high-performance micro-controller solution for SOHO router, internet gateway etc.


AAL5 SAR driver:


  The AAL5-SAR development is on Host for the packet-to-ATM connectivity. The data packet is translated into cells and transfers over UTOPIA-PHY interface. Using configuration for PPPoE(rfc2516), PPPoA(rfc2364), and IPoA(rfc1577) provides the ability to connect a network of hosts over a simple Routing and Bridging(rfc1483/2684) – access devices to a remote access concentrator.


USB Communication Class Driver(CDC) for Networking Devices:


            Development provides bridge between USB-HOST and Pegasus Ethernet (10/100Mbps) adapter device. The device supports one configuration, having one Data Interface of 3 end-points(control, BULK IN, BULK OUT, Interrupt). Upon device insertion, driver connects a Pegasus-device to the network stack, attaching an IP address to the device through a specified gateway address. Ethernet data frames are encapsulated into USB packets and are then transferred using this Data Class interface.



		

		Responsibilities :-



		

		

		· Proposal, SRS and design documents preparation


· Tornado-v2.1BSP configured for S3C2510(ARM940T) target board and migrated to v2.2


· Development of SAR driver; configuration for UTOPIA-PHY; PPPoE, PPPoA, IPoA


· Development of USB-Ethernet-communication-driver(CDC) for Pegasus Device


· Porting USB-OHCI-Host Controller Driver(HCD) for AHB bus


· DES/3DES driver development & porting for IP security


· Fixed memory problem in VxWorks-USB stack


· Integration and testing on target environment


· Initial development started on Nucleus


· uClinux based code tested for the S3C2510 target platform





		X. 

		Title

		: Implementation of the Bluetooth Audio/ Video and Printing Profiles



		

		Location

		: Samsung, Bangalore - Feb 2002 to Jan 2003.



		

		Synopsis

		: Development is for the Samsung Consumer Electronics(CE) devices to seamless steaming and printing wirelessly(over Bluetooth).


Advanced Audio Distribution Profile(A2DP) is for the streaming of music(audio) from a stereo music player to headphones or speakers. The audio data is compressed in SBC format for efficient use of the limited bandwidth. A2DP is dependent upon the GAVDP & AVDTP.


Generic Audio/Video Distribution Profile(GAVDP) is used for the signalling transaction procedures between two devices to setup, terminate and reconfigure streaming channels. In addition, GAVDP depend upon AVDTP. 

Audio/Video Distribution Transport Protocol(AVDTP) is used for real-time audio and/or video setup and streaming for media over the BT-air interface. Signalling provides stream discovery, configuration, establishment and transfer control. Between two devices only one Signalling channel and up to 3 transport channels for a single stream needed i.e. (i).Media (rfc1889), (ii).QoS reporting based on RTCP(rfc1889)  (iii).Packet recovery by RTP-GFEC(rfc2733). In addition, AVDTP uses ROHC(rfc3095).

Audio/Video Control Transport Protocol(AVCTP) used to controlling Audio and/or Video devices for the support of A/V applications(controller & target); uses point-to-point signalling over L2CAP channels.


Hardcopy Cable Replacement Profile(HCRP) is a protocol for communicating with hardcopy devices as if they connected over a locally attached cable. E.g., Scanner, Printer as a server and PC as a client. The protocol uses two L2CAP channels for Control and Data. In addition, the server to notify the client of asynchronous events may use uses optional Notification channel.



		

		Responsibilities :-



		

		

		· SRS and design documents preparation


· Development of AVDTP, A2DP, GAVDP


· Guided & Trained the team for Bluetooth technology and AVCTP, HCRP


· Lead the team of 6 members for 2nd phase of the project





		XI. 

		Title

		: Bluetooth Human Interface Device(HID) Profile



		

		Location

		: Ibex Technologies Ltd. - Nov 2001 to Feb 2002. 



		

		Synopsis

		: The solution is for the devices like keyboards, pointing devices(Mouse), gaming devices, to control the operation of computer systems wirelessly(over BT). BT-HID is based on the USB-HID in order to gain the existing class drivers for USB-HID devices.



		

		Responsibilities :-



		

		

		· designing, coding, integration, testing on Linux and windows platform





		XII. 

		Title

		: Development of Bluetooth Baseband Layer



		

		Location

		: Ibex Technologies Ltd. - March 2000 to Oct 2001.



		

		Synopsis

		: Bluetooth(BT) is a low cost, low power, short-range radio link for wireless communication of data & voice. It allows for replacement of cables & facilitating protected ad hoc connection for stationary & mobile communication.



        BT uses Frequency-Hopping-Spread-Spectrum(GFSK), TDD radio in ISM 2.402GHz to 2.480GHz displace by 1MHz. The Baseband Link Controller is to process data & audio for the radio; uses Inquiry & Paging Procedure to setting up Physical RF links to form a piconet or, scatternet; security(SAFER+). The baseband software provides a standard basis for any BT implementation.



		

		Responsibilities :-



		

		

		· managed the team of programmers


· helped to LMP and L2CAP layer development


· design and coding Baseband(link controller) layer


· key member for the integration of the entire BT stack and testing on –


(i) on C-Executive for ARM7TDMI and Zi-Corp(HK) HAL, Ericsson Radio

(ii) Upper 3 and 1/2 layer, LAN Access Point, PPP on Link-Up-Board(ARM720T) using Royal Linux(arm-linux-gcc) and Ericsson-ROK & CSR module(H/W);  BT  stack on WinCE for Link-Up-Board.

(iii) on VxWorks for NETARM(ARM7TDMI)

(iv) on Linux for MIPS and P-III platform

(v) on Linux(Red hat 7.1) as a kernel(2.4) module,  a character driver

· tested the entire stack with Headset profile


· interface with Client and core Development team





		XIII. 

		Title

		: Bluecore Serial Protocol(BCSP) of Bluetooth H/W



		

		Location

		: Ibex Technologies Ltd. - May 2001 to August 2001



		

		Synopsis

		: Implemented the lower layers of a protocol stack called the Bluecore Serial Protocol(BCSP), which is used to control and format information that flows between a Bluetooth Host and a Bluetooth Host Controller through a highly reliable UART link and used to be known as the UART Stack. The BCSP is used on the Cambridge Silicon Radio(bc01) Host Controller, which provides hardware to support much of the stack’s functionality.  



		

		Responsibilities :-




		

		

		· implemented, integrated and tested the BCSP layer on target platform(s)





		XIV. 

		Title

		: WAP protocol stacks using  Bluetooth as bearer



		

		Location

		: Ibex Technologies Ltd. - December 2000 to February 2001



		

		Synopsis

		: Scope of the project was to development of Wireless Application Protocol(WAP), which sits on top of the Bluetooth Stack, to transfer the Internet content(email, news, travel, culture, and medical care, banking services) etc between mobile phones and other devices using wireless Bluetooth technology.



		

		Responsibilities as a Group Leader :-



		

		

		· managed the team of 5 members for design, coding and testing


· development of WTP and WDP layers





		XV. 

		Title

		: Bluetooth TCS-Binary for support of Intercom & Cordless Telephony functionality



		

		Location

		: Ibex Technologies Ltd. - November and December 2000 



		

		Synopsis

		: Development of TCS(Telephony Control Protocol Specification)-Binary proved the Call-Control(CC) and Groups Management(GM) between Bluetooth enabled devices. TCS used by devices implementing '3-in-1 phone', is (i)Intercom Calls(a Speech Call between two terminals) (ii)In cellular phones making calls via a base station. (iii)Accessing supplementary services provided by the external network (Connectionless TCS). TCS is based on the ITU-T Recommendation Q.931, & is a bit-oriented protocol.



		

		Responsibilities :-



		

		

		· designing, documentation, coding, integration and testing on both windows & Linux





		XVI. 

		Title

		: Characterization of linear and additive GF(2p) Cellular Automata



		

		Client

		: Intel Inc, USA.



		

		Location

		: B.E. College(D.U), Calcutta – August’99 to March’00



		

		Guide

		: Prof. P. Pal Choudhuri, Dept. of CST



		

		Synopsis

		: Developed a Tool kit named as “B E College KIT(BECKIT1)”- set of modules, which can be used for the complete characterization of the state transition behavior of the class of linear and additive GF(2^p) CA. All the modules are designed for execution on Solaris, Digital UNIX and Linux environments. PURIFY (Rational Rose) used to tap memory leaks.


             Also, worked towards the analytical frame work for Hierarchical Cellular Automata(HCA). The theory of HCA is developed over the Galois Extension Field GF(2^{p^q^r{..}}), where each cell can store a symbol in the extension field GF(2^{p^q^r{..}}). This can be used like in the design of on-chip hierarchical test pattern generator(TPG).





		XVII. 

		Title

		: LFSR based Cryptanalysis



		

		Client

		: M/S-DRDO, Govt. of India



		

		Location

		: B.E.College(D.U) & Collaborated with ISI, Calcutta – July’98 to March’00



		

		Guide 

		: Prof. P. Pal Chaudhuri, Prof. P. K. Nandi & Prof. Bimal Roy (ISI, Calcutta)



		

		Synopsis

		: A formal method for Cryptanalysis is a challenging task. This project was about design and implementation of new methods of LFSR based Encryption and Decryption. Ultimate objective of this project was to develop a tool which involved – 


i). Design of efficient statistical search systems for Cryptanalysis.


ii). Creation of a parallel environment with PMI in N number of PC's(LINUX) to achieve execution speed-up close to N.



		

		Responsibilities :-



		

		

		· developed the new algorithms


· MPI setup and tested using parallel computing method





		XVIII. 

		Academic Projects



		

		Title (M.Sc)

		: Calculation of Geometric Probabilities through Computer Simulation



		

		Guide

		: Prof. Pawan Kumar, Dept. of Mathematics, IIT, KGP - Jan’98 to May’98



		

		Synopsis

		: Cardinality is measure of a finite set. Length, area and volume are measure of infinite set of points. In this project, measure of infinite set of lines is defined. These measures are used for calculation of geometric probabilities. These probabilities are also calculated by computer simulation and both are found to be same. It provides evidence towards correctness of the measure.



		



		

		Title (MS)

		: Conferencing over Bluetooth



		

		Guide

		: Dr. Raghunandan Srinath,  BITS Mentor, Dec’03 to April’04



		

		Synopsis

		: Bluetooth is not entirely suitable for current audio/video(AV) communication due to bandwidth limitation. The development on Linux is to improving & modifying the streaming techniques. The major work done on the compression methods to be made more resilient to errors in order for them to be able to operate as part of a wireless communications devices.
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