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Obiective

This course calls for a sequence of 3 Practicum co’urses for CSE viz. CS 207 Applied Databases Practicum CS 307 Systems Practicum and CS
308 Large Applications Practicum. The erstwhile CS 211 Networks and Database Practicum included both networks and databases tools and
programming. Now, the networks material is shifted to CS 307 andCS 207 focuses only on database applications.

Course Outline

Understanding of architecture and working of networks and 08 through use of system cails monitoring tools (ps, vmstat, netstat, tcpdump. ping,
traceroute..), ‘simple socket programming in C. Building multi-process, distributed applications using scripting or other languages. Setting up’
and configuring various network and OS services such as web, DNS, email, LDAP, etc. Installing Linux—master boot record, boot loader, disk
partitioning,virtualisation (Virtual Box). 08 and network security, Techniques for performance measurement.‘ data analysis and presentation.

Course Contents

• Architecture and functions of an OS. layered network architecture.
• Processes and threads.
• Concept of name, address, location —IP addresses and DNS; well-known services
• Inter-process communication: files, shared memory, pipes, sockets Synchronisation: lock files, semaphores.
• Packet-switching: packet formats, hop-by-h’op routing, routing tables.
• Files, devices file systems.
• Installation and boot procedures Ofan OS; virtualisation

Lab assignments(9-10 weekly assignments—3 hours in the lab, preceded by at least 3 hours at home— plus a mini-p-roject for 4 Weeks).

Assignment problems are ‘ designed to expose the students to the following sequence of concepts, skillsand tools:
• Create and synchronize processes and threads. Utilities: ps, vmstat, /proc. Bulk data transfer using various forms of IPC. ‘ Use of

networking utilities. ping, traceroute, netstat, tcpdump, /proc
• Socket programming in C: applications such as file transfer, simple chat ping, etc using UDP or TCP. Use of socket options.
• Socket programming in C (continued).
• Program accessto i-nodesand directory nodes; Use of sync.
• VirtualiSation using eg. VirtuaIBox; installation of at least 2 different OS‘es on virtual machines. Network connections between these

03’es.
• Configuration of DNS NAT NFS, syslogd l/O to serial or parallel port. Use of Ioctlo -Measurement of performance integral to most of

the lab exercises: design of experiments measurement techniques Confidence intervats analysis of results, presentation in graphs and
tables.

• Mini-projects involving one or more of the following (4 weeks): Email, RMI, PKI, DNS, LDAP/single-sign on, configuringIP rout-
ing,_|ptables backup/restore of file. systems, Apache, Squid Linux user administration, system logging using syslog, NFS automount-
ing, etc.
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