Measuring the Digital Divide with PingER
Abstract

Purpose/Why/Rationale

HEP & other sciences collaboration needs

Understand network performance, set expectations, decide on upgrades, see effects of upgrades, choose carriers, planning, hard data to present to policy makers/ funders

Aimed at end-user 

net-admin & sophisticated users, planners

Low impact (critical for DD)
No software/hardware for remote hosts (ubiquitous ping) to install/configure/maintain

Low network traffic, minimize impact on low performance links 

Long term retention of data for trends

PingER/eJDS Methodology

Architecture

Figure, hierarchical, monitor site choose own, beacons

Methodology

Measurement engine (ref IEEE)
From remote hosts database, each 30 mins
Prime, 10*100B, 10*1000B by default sites dB

Record loss, RTT

Derive throughput, jitter, unreachability …

Gathering & archiving

Analysis, presentation, tabular, graphical, aggregations (regions, groups), drill down, data selection
Management: hosts database, regions & groups
Regions

Criteria for choosing, some pathologies
Grey areas

Either a table of regions or a map
Coverage
#s monitors, sites, remote hosts, countries, links 

75% of worlds population, >99% of worlds connected population

Results
Meanings of quality
Regions

Within region and close by, who is bad {Mon vs region table} 
Variation within regions, outlier causes

Trends

From SLAC also mention CERN

Exponential improvement, developed factor 10 every 4-5 years

DD regions: how far behind, orders of magnitude and rate of improvement

Catchup, keeping up, falling behind
Changes

Comparison with Country Development

Weak correlations with loss

Better with throughput

Human Development Index

Network Readiness Index

Effort & Challenges

Ongoing effort

Remote sites (~0%) very little, contact, keep host running, and accessible, respond to questions from central site

Monitor site (few % FTE): initial install & configure, create and update remote host tables, ensure data is accessible, respond to central site admins

Archive and central admin (20% FTE): contact monitoring sites whose data is inaccessible, look for pathologies (host disappears, does not respond, rate limiting), contact responsible people and follow up

Future work if funded

Ping blocking/rate limiting 

Blocking vs rate limiting

Signatures: step function increase, close by sites v. different losses, synack vs ping

Examples

Derived throughputs poor for well connected sites

Analysis: 

Analysis program mature, provide tables with drill down, and time series plots

For more, data is accessible from web reports in Excel format so roll your own.

Conclusions
Valuable simple, light-weight tool for e2e active Internet performance monitoring

Provides quantitative historical and near-real time information

Used for trouble shooting, setting expectations, identify needed upgrades, choosing a providers, present to policy makers and funding bodies

Effects of projects such as Silk Road, AMPATH, Global Crossing can be very encouraging

Developing countries

Performance is improving all over, roughly exponential
Performance to developed countries can be orders of magnitude better than developing

Poorer regions (Africa, Caucasus, C & S Asia) 5-10 years behind

Some regions are: catching up, keeping up, falling further behind

