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What are we going to see...

NOverview
WParallel Discrete Event Simulation engine (PDES)
WPerformance Control & O ptimization Framework (PCOF)
N Test cases in Gaia

N Benchmarking Evaluation

NParallelization

NCode optimization
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Why al this...in a nutshell

WReduce development risks

NSet development guidelines

NMonitor & proactively control performance
Nimprove code implementation

NAchieve parallelization

N Enhance load-balancing

NTake advantage of modern CPUs

NAchieve architecture improvements
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How

How do we achieve our godl...

Performance Control

Nldentify use-cases

NDefine performance metrics
WPerform measurements
NWCorrelate results

NCompose user-friendly report
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How

How do we achieve our godl...

Performance O ptimization

NAnalyze results

N Evaluate performance
Winvestigate code Inefficiencies
NFocus on parallelization possibilities

Nimplement optimizations
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How do we achieve our godl...

Performance Control &
O ptimization Framework
(PCOF)

Conservative
Parallel Discrete Event
Simulation Scheduler
(C-PDES)
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PDES

Major Features...

N SIMSAT kernel component

N Compatibility with current scheduler

N Support for Master/Site kernel architecture

N Parallel execution: OS processes and threads

N Easily Configurable

N Open synchronization: user policies

N Optimized communication mechanisms (CO RBA, shared memory)
N Causality error policies

N Real-time slip policies
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PDES

Components

NlLogical Process Group (LPG)
NlLogical Process (LP)
NSynchronizer (SYN)

NEvent Scheduler (ES)

N Scheduling Scheme Table (SST)

NCommunication Manager (CM)
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PDES 4

Sructure...
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PCOF

Methodology: Components & Operations

Methodology

Measu-

rements

Support Utilities Control Benchmarking
Procedures

Run-Time Tools Optimized Operational
Simulator

Operational
Simulator

COTS Tools

Updated Knowledge
Base

Knowledge Base

SESP 2015




PCOF

Methodology: W orkflow

PCOF.REQ: Requirements Study

PCOF.BEN: Benchmarking

PCOF.PRL: PCOF.COP: PCOF.PEC:

Code Performance
Parallelization Optimization Control

PCOF.MAN: Management & Quality Assurance

PCOF.RPT: Reporting
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PCOF

Run-Time Tools

NExternal Profiling Tools (EPT)
NSIMSAT Performance Metrics (SPM)
Winternal Performance Metrics (IPM)
NEvent Reporting System (ERS)
NReporting System (RPT)
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PCOF

Run-time tools: Base of operation

Initialization

SIMSAT U
N Runtime
_— Acquisitions @ § Plots Simsat MM
o | | = |
=) [ 1=
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Test cases

Application in Gaia. ..

N Benchmarking
NParallelization

NCode optimization
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Use Case 1

Benchmark

Winitid Performance evauation
NTools used: EPT, RPT
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Use case 2
Pardlelization

NTelemetry Module
NGeneric Models (PEM, TNET, SIMDYN)
NTools used: ERS, RPT

TNET.Update
Count: 120
Min: 82000 ns
Max: 127000 ns

Mean: 89333.3 ns

PEM:Update
Count: 477
Min: 3581000 ns
Max: 4415000 ns
Mean: 3.79347e+06 ns

TtrTmEncoderA

CdmuPmA:RunEmulator
Count: 23824
Min: 524000 ns
Max: 37673000 ns
Mean: 1.99597e+06 ns

TirTmEncoderA:GenerateFrame
Count: 101485
Min: 89000 ns

Max: 8722000 ns

Mean: 300440 ns

SIMDYN:Update
Count 11912
Min: 507000 ns
Max: 7616000 ns
Mean: 586524 ns

RmTemporisationSchedulerA RmTemporisationSchedulerB

RmTemporisationS chedulerA:RegisterThis
Count: 398
Min: 82000 ns
Max: 168000 ns
Mean: 99871.9 ns

RmTemporisationS chedulerB:RegisterThis
Count: 398
Min: 78000 ns
Max: 136000 ns
Mean: 82675.9 ns
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Use case 2

Pardlelization

NConfiguration: SST.xml

<LPG>
<Name>Master</Name>
<Node>192.100.1.1:2709</Node>
<LPS count=*2"">
<LP>
<Name>TestLP1</Name>
<Events count="0'"">
</Events>
</LP>
<LP>
<Name>TestLP2</Name>
<Events count="1"">
<Event>
<Name>TtrTmEncoderA:GenerateFrame</Name>
<ERP>REJECT</ERP>
</Event>
</Events>
</LP>
</LPG>
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Use case 2
Pardlelization

NConfiguration: SST.xml

<LPG>
<Name>Master</Name>
<Node>192.100.1.1:2709</Node>
<LPS count="3"">
<LP>
<Name>TestLP1</Name>
<Events count=''0"">
</Events>
</LP>
<LP>
<Name>TestLP2</Name>
<Events count=""1"">

<Event>
<Name>TtrTmEncoderA:GenerateFrame</Name>
<ERP>REJECT</ERP>
</Event>
</Events>
</LP>
<LP>

<Name>TestLP3</Name>
<Events count="'3"">

<Event>
<Name>PEM:Update</Name>
<ERP>REJECT</ERP>

</Event>

<Event>
<Name>TNET :Update</Name>
<ERP>REJECT</ERP>

</Event>

<Event>
<Name>SIMDYN: Update</Name>
<ERP>REJECT</ERP>

</Event>

</Events>

</LP>
</La&%P2015




Use case 2
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Code optimization

Nindependent procedure
N Detect possible poor implementation
NTools used: ERS, IPM, RPT
N Steps:
NDefine and implement IPM metric
NDevelop benchmark
NExecute benchmark
NApply improvement
N Execute benchmark again

NComparisons
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Use Case 3

Code optimization
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Count; 1768
Min: 4000 ns
P Max: 18000 ns
- FEE lean: 4882.92 ns
— SD:

1240.52 ns

_ ~
_f CGaiaCpu:Read
Count: 119511

|" Min: 11000 ns
\ Max: 520000 ns |

'\ Mean 14121.3ns

,

£
Fa

* SD: 8244.96ns
\\_ e

e

Count; 119511
Min: 2000 ns
Max: 505000 ns
Mean: 2328.66 ns
SD: 194576 ns

CMemoryMap::Read \
Count 121279

Min: 7000 ns
Max: 196000 ns
Mean; 9797.73 ns
SD: 7967 69 ns \



Code optimization

210000
200000
190000
180000
170000
160000

150000

before vs after

[\ imioMemoryRead_before

= mioMemoryRead after
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Conclusion

Summing up...

N PDES based on conservative approach
N PCOF procedure is independent

N PCOF utilization during actual operational simulator development
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Thank you
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