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§  Configured in the experiment database 
§  Sophisticated session model 

§  Background churn determined by lifetime 
distribution 

§ Workload events to mark nodes as 
active or inactive 

§  Support for Unix signals to trigger application-
level events 

Workload Generation 
 

§  Custom overlay simulator 
§  Scalable to 10k+ nodes 
§  Coordinate-based delay model [5] 
§  Send/receive queues with limited 

bandwidth 
§  SQLite database for log/statistics 

§  ns-3 simulator [6] 
§  Full network stack simulation 
§  Community standard network simulator 

§  Real network 
§  Real-time main loop 
§ Operating system’s network stack 
§  /dev/urandom for entropy 
§  Logging to stdout/stderr 
§  Validate simulation results 

Exchangeable Runtime 

§  Supports peer-to-peer and client/server 
applications 

§  Language support for Standard ML, C/C++, 
and Java 

§  Event-driven, single-threaded applications can 
be ported easily 

Example Applications 

§ Flexible framework for prototype 
development and scientific evaluation 
of distributed applications 

§ Interchangeable runtime engines for 
simulation and real-world deployment 

§ Narrow system interface separates 
application from runtime 

§ Versatile experiment database for 
experiment configuration and output 
analysis 

Approach 

§  Complete user-land transport protocol 
implementation [4] 

§  Containing flow control, congestion control, 
reliability, priorities/QoS, encryption, 
authentication 

§  Encapsulated over UDP 
§  Simplifies simulator implementation 

(simulator only needs UDP support) 
§  Powerful tool for the implementation of novel 

network applications 

CUSP Transport Protocol 

§  Experiment configuration and output in the 
same database file (using SQLite) 

§  Flexible experiment configuration 
§  Statistics and histogram data for plotting 
§  Rich log output for post-mortem debugging 

Experiment Database 

§  Narrow system interface that abstracts from 
runtime 
§  Easy to learn for application developers 
§  Simple to implement new or extend existing 

runtimes 
§ Main interfaces: 

System Interface 
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Network Application 

CUSP Transport Protocol 

Workload Generator 
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§  Plot directly from experiment database using 
Gnuplot scripts 

§  Live plotting during simulation run 
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