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The Performance of the NCTUns Network Simulator using

the Event-level Parallelism Approach

Student: Wun-Guo Huang Advisors: Prof. Shie-Yuan Wang

Institute of Network Engineering

National Chiao-Tung University

ABSTRACT

In order to decrease the time of simulating large-scale network, the parallel and
distributed simulation method was advanced by the researchers. It slices the original
network topology, and each one is independently executed by the different computer.
Nowadays, the multi-core system already was-developed by the hardware vendor and
the manufacturing memory technology became more and more better. By theses
reasons, Multi-core computers become more.and more popular and the symmetric
multiprocessing architecture already was supported by operating-system, so the
original distributed and parallel simulation can be completed by a computer.

In this thesis, it presents a novel distributed and parallel simulation method, and
applies it into NCTUns simulator. In the contents, we will detail how to design and
implement in NCTUns simulator to support ELP and measure performance speedups
of the NCTUns simulator which using ELP in various network conditions. Finally, the

future developments and several improvement directions are proposed.

Keywords: distributed simulation, parallel simulation, multi-thread, multi-core,

network simulator, NCTUns, ELP.
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2.2.2 Scheduler Design in the Linux Kernel
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2.2.3 Spin Locks
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Chapter 3 Event-level Parallelism

Approach

3.1 The ELP Architecture Overview
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Rules Condition

Rule 1 SrcNID1 # SrcNID2 and DstNID1 # DstNID2
Rule 2 SrcNID1 = SrcNID2 and DstNID1 # DstNID2
Rule 3 SrcNID1 # SrcNID2 and DstNID1 = DstNID2
Rule 4 SrcNID1 = SrcNID2 and DstNID1 = DstNID2

Table 3.1 Rules for Checking Safe Events
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Figure 3.9 The defect of finding safe events rules in wireless network
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Chapter 4 Application of ELP to
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4.1.1 Scheduler
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Figure 4.1 NCTUns Scheduler Architecture without ELP
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Figure 4.2 NCTUns Scheduler Architecture with ELP
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struct ELP_Info

unsigned int src_nid_;
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typedef struct event
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struct ELP_Info elp_info ;

}Event;

Figure 4.3 The ELP_Info Structure
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4.1.2 Event Lists
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Figure 4.4 Getting Simulation Clock in NCTUns with ELP
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Figure 4.5 Random Number Boundary Problem
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4.2 Modifications Made to the NCTUNS

Simulation Kernel
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Figure 4.7 The nctuns_task_struct Structure
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4.2.3 Encountered Problems
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4.3.1 Master Thread Design and Implementation
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Figure 4.10 Simulation Engine Execution Flow Chart in Using ELP
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Figure 4.11 Worker threads perform two times finding-safe-event procedure
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Figure 4.12 Wire and Wireless Network Protocol module
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Network Protocol Modules
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Chapter 5 ELP Performance

Evaluation on NCTUns
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5.1 Performance Evaluation of Wired

Networks

5.1.1 System Parameters

7 Table5.1 @ » s d 75 & % Aoskag RY kS5l B Bl &

7 7

F- fReDRERIRE o A ¢ F e AWML T e TN A HEEAARY R IR E -

T m ;‘Z"‘}"J'i%-‘lb /f ‘»fbéj gt#ft i 3— B‘Jm/\ ; f;ﬁ,ﬂq o

System Parameters Value

Network Topology Size 5-6~7-8-9-10

Link Bandwdith 10Mb ~ 100Mb ~ 1000Mb

Link Delay 5ms ~ 10ms ~ 20ms ~ 30ms

Coding Computation Loop 0~128K ~ 256K ~ 512K ~ 1024K ~ 2048k

Table 5.1 Wired Network System Parameters
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5.2 Performance Evaluation of Wireless

Networks

5.2.1 System Parameters
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5.2.2 ELP Degree and Performance Speedups
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Chapter 7 Future Work
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Chapter 8 Conclusion
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