Nearest Joint Point Analysis
Domain:
Performance is one of the biggest challenges in the networked environment. Large scale high speed computer networks at times suffer from performance degradation. Finding the reason for performance degradation in these network systems is both challenging and time consuming. The reason for this performance drop can be in the hosts, the LAN, the MAN or the WAN. It can be due to path changes, link congestion or due to heavy network or host loading conditions. In multi-homed networks system administrators usually distribute the load over separate links to keep performance to the acceptable level.  

All currently available methods rely on manual examination of route changes through various available techniques. Automation of these mechanisms will enable system and network administrators to view and understand current and historical routing topologies, identify route changes quickly and effectively, and identify how changes may affect multiple routes.
We propose the development, integration and deployment of a toolkit to analyze multiple traceroutes between a selected site and multiple landmarks to identify and visualize the Nearest Join Point (NJP). If we represent the traceroutes as a graph of nodes and edges, then the NJP is defined as the nearest node (to the selected end node) that is shared by two or more routes. The nodes on the graph may be either router interfaces or Autonomous Systems (AS’s). In the former case we should also be able to identify the AS’s. Edges should be able to be labeled to identify the Round Trip Time (RTT) or other metrics (e.g. capacity) if available.
In addition to being able to read/analyze/visualize traceroutes from existing sources, we also propose to develop and add or integrate an existing traceroute measurement/archive front end so the toolkit can make and archive regular traceroute measurements. The intent is thus to provide a downloadable complete traceroute toolkit for deployment at a site such as an Internet Service Provider (ISP) like NTC. 
Requirements: 
An automated tool with the following capabilities:
1. Support for Non real time route analysis:

a. Ability to analyze archived trace route results from IEPM-BW or other measurements sources such as NLANR/AMP, visualize and identify the nearest joint points for a given set of landmarks at a given instance of time.
b. 
2. Support for Real time route analysis:

a. Ability to perform trace routes from various landmarks to a given destination (for example as in the TULIP application) or from a measurement host to various landmarks around the globe. 

b. Ability to analyze, visualize and identify the nearest joint points in real time scenario. 
3. 
4. Visualization and identification of important information regarding the hops along the path. Visualization could include the ability to playback/replay the route topologies, identifying the NJPs, and allowing zoom, pan, fast forward, reverse, pause, time/date identification etc.
5. Automated detection of significant changes, reporting and alarm generation capability.
6. Easily integrated to accept and analyze traceroutes from a variety of sources. Initially it will be targeted at IEPM-BW, NLANR/AMP and TULIP traceroutes.  
7. Easily deployed, configured and user friendly.

Task division and dependency
Following table shows a rough distribution of tasks identified in this project, their dependence on other tasks. 

PX = PhaseX
TX = TaskX

	Nearest Joint Point 

	Phase
	Task
	Description
	Dependence

	P1
	T1
	Literature Survey 
	Nil

	P1
	T2
	Visualization Tool study
	Nil

	P2
	T3
	Reading Data From IEPM-BW archive
	Nil

	P2
	T4
	Analysis
	T1

	P2
	T5
	Visualization
	T2

	P2
	T6
	Quantified output
	T4

	P3
	T7
	Reading Data From NLANR/AMP archive
	Nil

	P3
	T8
	Analysis
	T1

	P3
	T9
	Visualization
	T2

	P3
	T10
	Quantified output
	T4

	P4
	T11
	Real time Trace Route measurement/archive toolkit
	Nil

	P4
	T12
	Archiving 
	T11

	P4
	T13
	Analysis
	T11, T12

	P4
	T14
	Visualization
	T13

	P4
	T15
	Quantified output
	T14

	P5
	T16
	Integration
	P1,P2,P3,P4

	P5
	T17
	Deployment
	T16


