TECHNISCHE
UNIVERSITAT
DARMSTADT

Simulation & Deployment of
Large-scale Distributed Systems @ pys

Christof Leng

= Configured in the experiment database = Experiment configuration and output in the
= Sophisticated session model same database file (using SQLite)

= Background churn determined by lifetime A p p ro a C h = Flexible experiment configuration

distribution = Statistics and histogram data for plotting
= Workload events to mark nodes as » Flexible framework for prototype = Rich log output for post-mortem debugging
aCth@for Inactve | . . development and scientific evaluation
| - . . . . Connection Node Grou Node Workload
support for Unix signals to trigger application of distributed applications — Nome | | Confeuration | | Neme
level events N o Downstream Connection Experiment Event Name
* Interchangeable runtime engines for Upstream Location - Node Group Type
. . Buffer Static Address Fixed Size Time
§ § Slmulatlon and I'ea]__world deployment Last Hop Delay Crash Ratio Rem. Weight Percentage
E X a m I e A I I C a.t I O n S . Message Loss L1.fet1.r]§1e . Workloadd
P PP = Narrow system interface separates Distibution Comman
= Supports peer-to-peer and client/server applicatiOIl from runtime Log Filters Nodes Experiments DNs
applications = Versatile experiment database for Modde Do Size Hostname
" Language support for Standard ML, C/C++, experiment configuration and output i Locadion || seed g
and Java . Address
. . . analysis
= Event-driven, single-threaded applications can , -
b ted easil Froeriment —gr—‘s*tié‘éﬁca_l’“s Fperiment Statstie
€ por y Node Time Name r Time
IP Bucket Node Count
— Module Width Min
Level Count Configuration Max
Time Sum
Message output Sum?

BubbleStorm [2]
Search Overlay

Online Shooter

CUSP Transport Protocol - \

= Complete user-land transport protocol Network Application e

= Plot directly from experiment database using
Gnuplot scripts
» Live plotting during simulation run

implementation [4]
= Containing flow control, congestion control, /
reliability, priorities/QoS, encryption, }
N

010.01.01 010000
wl E
W’W\"‘ 20 | ‘ ‘ 7
durable.db Kv-Durable kvjretrieve success 550 600 650 700
e o -
min———

authentication CUSP Transport Protocol
= Encapsulated over UDP

= Simplifies simulator implementation
(simulator only needs UDP support)

= Powerful tool for the implementation of novel
network applications
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System Interface

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

= Custom overlay simulator

Overlay .
Real Network Sirmulator Scalable to 10k+ nodes

= Coordinate-based delay model [5]
= Send/receive queues with limited

. bandwidth
= Main interfaces: . .
= SQLite database for log/statistics
Main Entropy Log = ns-3 simulator [6]
Run Get Log = Full network stack simulation
o2 A = Community standard network simulator
Signal HDP = Real network
New Statistics . .
Event Close New = Real-time main loop
New Send Add Poll = Operating system’s network stack
Schedule At Recv Add = /dev/urandom for entropy
Schedule In SendICMP = Logeine to stdout/stderr
Cancel RecvICMP g81Ng :
e = Validate simulation results
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