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Understanding Effective Connectivity to and within Africa (AfricaPinger)
A proposal to IDRC from 
the Abdus Salam International Center for Theoretical Physics (ICTP) 
and 
the Stanford Linear Accelerator Center (SLAC)
PIs: Hilda Cerdeira and Enrique Canessa  (ICTP), and  Les Cottrell (SLAC).
In collaboration with 

Gabriel O. Ajayi, National Information Technology Dvelopment Agency (NITDA), Nigeria.
and
Gideon Chonia, Free and Open Source Software Foundation of Africa (FOSSFA).
The recent World Summit of the Information Society (WSIS) in Geneva, Dec 2003, focused much attention on the Digital Divide. One manifestation of this is the difference in Internet performance between, and within, developed nations and that seen to, between and within developing nations. Typically, scientific institutions and universities are in the vanguard of exploiting the Internet and leading the way for enabling its effective use for commerce and general use. Without this, developing countries will forever remain consumers and not become producers in the information economy. In order to address Digital Divide differences, it is critical to measure and understand the performance. The eJDS-ICTP/SLAC PingER project is arguably the most extensive source of current and long term information on the effective performance of the Internet for learned institutions in Developing Countries [1], [2].

The experience gained in the original PingER project, which was initially directed towards measuring Internet performance between High Energy and Nuclear Physics (HENP) research centers and collaborators [3], opened the way to start monitoring developing countries’ Internet performances and to the current proposal for Africa. In particular it provides an existing, developed, well tested, open source tool-kit and infrastructure that can be rapidly and easily extended to cover new remote regions.
We propose to extend the eJDS-ICTP/PingER project to Africa. The project is aimed to provide: 

· a practical tool to understand how effectively advertised network bandwidths are used;

· local awareness to assist in planning strategies, and funding at the national and regional levels;

· information useful for setting realistic expectations, defining and verifying Service Level Agreements (SLAs) to optimize cost/benefit ratios, and guiding  bandwidth purchasing;
· unique (both in terms of geographical extent and of technologies used by carriers) historical and current data that can be used for ICT African research projects;
· network problem identification, notification and tracking;

The project will provide real quantitative data as input to improving Internet connectivity both to and regionally within Africa. For example it will help identify which regions are catching up with the developed world, keeping even or falling behind, as well as indicate how far behind they lag and/or predict how long it will take to catch up. The data can also identify traffic between the African regions being routed through Europe or the US rather than more directly were Inter eXchange Points (IXPs) within Africa available and used.
 The data will also be valuable to provide feedback on the effects of changes in connectivity, identifying problems and providing quantitative information (e.g., extent, magnitude and timing) to help in problem resolution, as well as providing hard facts to policy makers and funding agencies, to optimize distribution of funds.
Agenda and action plan

The duration of the proposed project (3 years) overlaps the WSIS meeting in Tunisia in 2005, thus allowing the project to provide valuable quantitative information for this important meeting, to gain valuable exposure and to be able to take actions based on feedback from the meeting. The project action plan will be phased, both to accommodate African regions with different connectivity and requirements and to enable ordered growth to the project. A preliminary test study has already been started with a few pilot sites to test the concept and applicability [4]. The next steps include: 
· Find partners typically at representative university and research establishments in African countries who will provide passive “remote hosts” to be monitored. For each new provided potential host, gather information on it (location, contact, name, address etc.), and validate the host is suitable, e.g. make sure it is not a proxy in another country, that pings are not blocked, and that the path has good reliability. Communicate with the partner to understand issues and resolve. Classify the hosts (country, world region, affinity groups) and add the hosts to the PingER database. Commence measuring the Round Trip Times, loss rates, jitter, and availability using the ubiquitous Internet ping packet echo facility. Analyze, review and validate the results. Extend the web reporting to include the new hosts, analyze and present the overall data from Africa and report on at various suitable venues.  
· A second phase, which will overlap the first, will be to work with a partner to install an active "monitoring host" in an African country.
 This will include copying the PingER software (from CD or downloading over the Internet), installing and configuring (e.g. to take account of the local operating system and file system environments, selecting hosts to monitor that are of interest to the monitoring site) the measurement tool, the local analysis/presentation tools, and the data access tool. Verifying that the measurements work and make sense, that the data can be successfully uploaded to the archive sites, and configuring the master PingER database to integrate the new “monitoring host’s” data. Ongoing effort will ensure the data is gathered and archived successfully each day from the “monitoring host” and that the data is valid. The PingER administrator will communicate with the partner to resolve issues. To assist in the second phase the proposal includes two African PIs Collaborators. 
· A third phase would be to promote setting up an African managed “archive and analysis site” to encourage sustainability. This requires reliable connectivity and hardware to gather and archive the data, analyze and report on it. Training of a reasonable skilled Linux based developer will be required. Training material needs to be developed by all partners involved, which requires visits for different purposes: training in SLAC or ICTP, assistance on the African site. A person should be in charge to manage the archive and analysis facility.  The amount of working time needed will depend on the possibility/wish to extend the project. In any case this step would probably be deferred to the third year of the project, by which time we should have a much better idea of the capabilities of various African sites together with the skills of their people and interest in becoming an “archive and analysis site”. At the same time, depending on other funding, we hope by then to have made it much easier to install and configure a PingER archive site. If no such site is found, then it is probable (depending on alternate sources of funding) that the SLAC PingER site can continue this role after the funding for the current proposal expires.
Ideally, there should be two or more “remote hosts” in each country, to identify and avoid reporting incorrect data associated with anomalous performance associated with the monitoring of a single site. The “remote host” partners will be informed about the project goals and requirements, as well as trained on how to access and interpret the results.  The impact of the measurements on their site's network connectivity will be minimal (< 100bits/s), no hardware or software needs to be installed, and the "remote host" can be performing other tasks (e.g., it could be a web or mail server), its only requirements are that it have an Internet connection and be available to respond to ping echo requests “all the time”. The "remote hosts" will be monitored from "monitoring hosts", one each in the US and Europe. For well connected “remote hosts” we can extend to make measurements from the more extensive list of existing PingER “monitoring hosts” in over 12 countries. 
The requirements on the "monitoring host" are again minimal. It can be a low powered PC (>=100MHz). It will run the open source Linux system. It will, of course, need a reliable Internet connection, access to a reliable source of power (the machine needs to run continuously day in day out). The project will provide the software on a CD with documentation. Advanced training and technology/skills transfer of practical networking and system administration would be valuable to foster this stage. To assist in setting up the “monitoring host”, an account will be provided on the “monitoring host” to enable the central PingER administrator to assist more readily. 
All data will be archived, analyzed, and standard reports generated and made publicly available via the web. The African partners will be encouraged to review the reports to help identify and understand problems, set expectations etc. The raw data will also be available for download so the partners can make more in-depth analyses and generate further reports and presentations to create management awareness and aid in decision making.

Following success with the first African eJDS-ICTP/PingER "monitoring host" we will extend the “monitoring host” program to other African countries. 
Having “monitoring sites” in Africa will provide valuable information on Internet performance among and inside Africa countries supporting the needs of improving South-South connectivity.
The project will be presented to ICTP or INFN students of a postgraduate program on Modeling or Networking, who may be attracted to analyze the data produced from this project, to study the most adequate way to model the international connectivity.

At the end of the project the assets are:

· Historical archive of African connectivity and South-South Internet performance data;

· A matrix of Internet monitoring and remote sites covering Africa that can grow and lead to sustainability of the project through demand for continuation of access to current and historical network performance information and  problem notification services
· A cadre of people skilled in network monitoring and connectivity analysis;

· A better understanding of the effective connectivity to and within Africa.

Budget request

The length of the project is 3 years. The overall cost to be covered by the proposal award is US$100K/year. The proposing institutions will each contribute in infrastructure and manpower to be spent on this project.
The budget items include:
· Identifying African partners – part of workshops and meetings;
· Initial contact with African partners, informing of the project needs and benefits; answering questions. 
· Daily management of monitoring and remote hosts, i.e., identify non-responding hosts, interact with partners to notify of problem and work to resolve. 
· Setting up communications (archived email lists, web site, FAQ, database of sites/hosts/partners etc).
· Providing feedback on results, analyze data in detail, prepare and present reports at conferences to get exposure for the project. 
· CD & documentation preparation.
· Travel – 3 people, 3 times/year.

· Student Grant for the data analysis. 
Regional workshops on African connectivity to:

1. (on-site, as many people as possible): to obtain new contacts, foster partnerships, provide kick-off information. 
2. (on-site, selected partners): to initiate research collaborations on available data, foster new partnerships, encourage and initiate “monitoring host”  sites, explore the feasibility of an archiving/analysis site in Africa. 
3. (on-site, selected partners): to sum up the status of Internet connectivity to and within Africa, address sustainability issues for the future.
4. International conference on Quantifying the Digital Divide (at ICTP or SLAC) to gather and share the project information. 
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�Should we  add: “Sending traffic between say Ghana and Nigeria (or even between different sites within a given country) via the U.S. dramatically increases the RTT, wastes intercontinental bandwidth. In the 1980’s European countries often exchanged Internet data with one another via the U.S. African countries is not alone in such  indirect routing, for example Internet traffic between NCP in Islamabad and NIIT in Rawalpindi, a distance of about 10km,  goes via London.”


�This could be complemented by setting up a Cisco academy at the monitoring site, together with a suitable Cisco border router  with a  NetFlow. We need to size the requirements for the Cisco NetFlow analysis host. Maybe also a Cisco Access Point and airport cards.





