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How to simulate 1000 cores

@article{1577133,

author = {Monchiero, Matteo and Ahn, Jung Ho and Falc¥"{o}n, Ayose and Ortega, Daniel and
Faraboschi, Paolo},

title = {How to simulate 1000 cores},

journal = {SIGARCH Comput. Archit. News},

volume = {37},

number = {2},

year = {2009},

issn = {0163-5964},

pages = {10--19},

doi = {http://doi.acm.org/10.1145/1577129.1577133},
publisher = {ACM},

address = {New York, NY, USA},

}

O functional-first O full-system simulation
O trace-driven

O the framework extracts threads from a multi-threaded application running in the full-system
simulator and feeds them to atiming simulator of many-core architecture

O mapping application threads to simulating cores is to identify the different threads running in
the functional simulator

O insert aspecia instruction in the OS scheduler code, telling our simulator the processl D(PID)
and threadI D(TID) of the next task

0 1024-core0 0000D00D0O0ODOODOODOODODOODO
0 simulation overhead of only 30% with respect to the single-core simulation

The M5 Simulator: Modeling Networked Systems

@article{1159085,

author = {Binkert, Nathan L. and Dreslinski, Ronald G. and Hsu, Lisa R. and Lim, Kevin T. and Saidi,
Ali G. and Reinhardt, Steven K.},

title = {The M5 Simulator: Modeling Networked Systems},
journal = {IEEE Micro},

volume = {26},

number = {4},

year = {2006},

issn = {0272-1732},

pages = {52--60},

doi = {http://dx.doi.org/10.1109/MM.2006.82},

publisher = {IEEE Computer Society Press},

address = {Los Alamitos, CA, USA},
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Multifacet's general execution-driven multiprocessor smulator (GEMS) tool set

@article{1105747,

author = {Martin, Milo M. K. and Sorin, Daniel J. and Beckmann, Bradford M. and Marty, Michael R.
and Xu, Min and Alameldeen, Alaa R. and Moore, Kevin E. and Hill, Mark D. and Wood, David A.},

title = {Multifacet"s general execution-driven multiprocessor simulator (GEMS) toolset},

journal = {SIGARCH Comput. Archit. News},

volume = {33},

number = {4},



year = {2005},

issn = {0163-5964},

pages = {92--99},

doi = {http://doi.acm.org/10.1145/1105734.1105747}%,
publisher = {ACM},

address = {New York, NY, USA},

}

O smicsO0 000000 full-system evaluation

O timing-first simulation approach

O Overview

Ruby: multiprocessor memory system

random tester modules

micro-benchmark module

simcs : functional simulator, in-order processor with no-pipeline stalls
Opa dynamically-scheduled SPARC v9 processor

Oooood

Simics: A Full System Simulation Platform

@article{621909,

author = {Magnusson, Peter S. and Christensson, Magnus and Eskilson, Jesper and Forsgren, Daniel and
H{¥aa}llberg, Gustav and H¥"{o}gberg, Johan and Larsson, Fredrik and Moestedt, Andreas and Werner,
Bengt},

title = {Simics: A Full System Simulation Platform},

journal = {Computer},

volume = {35},

number = {2},

year = {2002},

issn = {0018-9162},

pages = {50--58},

doi = {http://dx.doi.org/10.1109/2.982916},

publisher = {IEEE Computer Society Press},

address = {Los Alamitos, CA, USA},
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A methodology and a case-study for network-on-chip based MP-SoC architectures

@inproceedings{1459303,

author = {Tota, Sergio V. and Casu, Mario R. and Motto, Paolo and Roch, Massimo Ruo and Zamboni,
Maurizio},

title = {A methodology and a case-study for network-on-chip based MP-SoC architectures},

booktitle = {Nano-Net "07: Proceedings of the 2nd international conference on Nano-Networks},

year = {2007},

isbn = {978-963-9799-10-3},

pages = {1--5},

location = {Catania, ltaly},

publisher = {ICST (Institute for Computer Sciences, Social-Informatics and Telecommunications
Engineering)},

address = {ICST, Brussels, Belgium, Belgium},
}

O modular O scalabled SoCOOOOOOO
O FPGA O mapping0 0 0 O
O aparalle graphics ray tracer rendering engine has been mapped on a FPGA prototype board

MC-Sim: an efficient simulation tool for MPSoC designs

@inproceedings{1509541,

author = {Cong, Jason and Gururaj, Karthik and Han, Guoling and Kaplan, Adam and Naik, Mishali and
Reinman, Glenn},

title = {MC-Sim: an efficient simulation tool for MPSoC designs},

bookt;tle = {ICCAD "08: Proceedings of the 2008 IEEE/ACM International Conference on Computer-Aided
Design},

year = {2008},



isbn = {978-1-4244-2820-5}%},

pages = {364--371},

location = {San Jose, California},
publisher = {IEEE Press},

iddress = {Piscataway, NJ, USA},

O aheterogeneous multi-core simulator framework
O iscapable of accurately simulating a variety of processor

O amethodology to automatically generate fast, cycle-true behavioral, C-based simulators for
coprocessors using a high-level synthesistool and integrate them with MC-Sim

0 C-based simulatios, 45x improvement over RTL-based
O employsaheavily modified version of the SESC simulator

Full-system timing-first simulation

@inproceedings{511349,

author = {Mauer, Carl J. and Hill, Mark D. and Wood, David A.},
title = {Full-system timing-first simulation},

booktitle = {SIGMETRICS "02: Proceedings of the 2002 ACM SIGMETRICS international conference on
Measurement and modeling of computer systems},

year = {2002},

isbn = {1-58113-531-9},

pages = {108--116},

location = {Marina Del Rey, California},

doi = {http://doi.acm.org/10.1145/511334.511349},

publisher = {ACM},

address = {New York, NY, USA},

}

O TFsim
O for rapid proto-typeing O full-system simulation
O OO0 timing simulation O O founctional simulaiton O 00 O
O TFsim's mostly correct functional implementation introduces a worst-case performance error of 4.8
% for our commercial worklaods
O Simics, 18-36%
O TFsim's absolute performance is comparable to previous simulators

A practical FPGA-based framework for novel CMP research

@inproceedings{1216936,

author = {Wee, Sewook and Casper, Jared and Njoroge, Njuguna and Tesylar, Yuriy and Ge, Daxia and
Kozyrakis, Christos and Olukotun, Kunle},

title = {A practical FPGA-based framework for novel CMP research},

booktitle = {FPGA "07: Proceedings of the 2007 ACM/SIGDA 15th international symposium on Field
programmable gate arrays},

year = {2007},

isbn = {978-1-59593-600-4},

pages = {116--125},

location = {Monterey, California, USA},

doi = {http://doi.acm.org/10.1145/1216919.1216936},

publisher = {ACM},

address = {New York, NY, USA},

}

O ATLAS, thefirst prototype for CMPs with hardware support for Tranaction Memory
O usesthe BEE2
O with 8 PowerPC cores @100MHz, Linux

0 100x performance improvement over a software simulator(TASSLEC O O O )

Exploring Large-Scale CMP Architectures Using ManySim



@article{1308616,

author = {Zhao, Li and lyer, Ravi and Moses, Jaideep and Illikkal, Ramesh and Makineni, Srihari and
Newell, Don},

title = {Exploring Large-Scale CMP Architectures Using ManySim},
journal = {IEEE Micro},

volume = {27},
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O trace-driven

ProtoFlex: Towards Scalable, Full-System Multiprocessor Simulations Using FPGAs

@article{1534925,

author = {Chung, Eric S. and Papamichael, Michael K. and Nurvitadhi, Eriko and Hoe, James C. and
Mai, Ken and Falsafi, Babak},

title = {ProtoFlex: Towards Scalable, Full-System Multiprocessor Simulations Using FPGAs},
journal = {ACM Trans. Reconfigurable Technol. Syst.},

volume = {2},

number = {2},

year = {2009},

issn = {1936-7406},
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doir = {http://doi.acm.org/10.1145/1534916.1534925},

publisher = {ACM},

address = {New York, NY, USA},

}

O uses FPGAs to accelerate full-system multiprocessor simulation
O facilitate high-performance instrumentaion

O virtualizes the execution of many logical processors onto a consolidated number of
multiple-context execution engines on the FPGA

O OO0 : Prior FPGA approaches that prototype a complete systemin hardware
O componentsin asimulated sysmte are selectively partitioned across both FPGA and software

hosts
O full-system functional simulator for a 16-way UltraSPARC 111 symmetric multiprocessor server(=
BlueSPARC)

O time-multiplexed interleaving
O hybrid simulation with transplanting
O On average, 38x speedup

@misc{cell,

title = {IBM Full-System Simulator for the Cell Broadband Engine Processor},
author = {http://www.alphaworks.ibm.com/tech/cellsystemsim},

year = {2005},

month = {11},

}

Performance analysis and visualization tools for cell/B.E. multicore environment

@inproceedings{1463777,

author = {Vianney, Duc and Haber, Gad and Heilper, Andre and Zalmanovici, Marcel},

title = {Performance analysis and visualization tools for cell/B.E. multicore environment},

booktitle = {IFMT "08: Proceedings of the 1st international forum on Next-generation
multicore/manycore technologies},

year = {2008},

isbn = {978-1-60558-407-2},

pages = {1--12},



location = {Cairo, Egypt},

doi = {http://doi.acm.org/10.1145/1463768.1463777},
publisher = {ACM},

address = {New York, NY, USA},
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A simulation methodology for reliability analysisin multi-core SoCs

@inproceedings{1127933,

author = {Ayse K. Coskun and Tajana Simunic Rosing and Yusuf Leblebici and Giovanni De Micheli},
title = {A simulation methodology for reliability analysis in multi-core SoCs},
booktitle = {GLSVLSI "06: Proceedings of the 16th ACM Great Lakes symposium on VLSI},
year = {2006},

isbn = {1-59593-347-6},

pages = {95--99},

location = {Philadelphia, PA, USA},

doi = {http://doi.acm.org/10.1145/1127908.1127933},

publisher = {ACM},

address = {New York, NY, USA},

}

O thefirst to proived system-on-chip level fine-graind reliablity analisys
O thereliablity effects of design choices such as thermal packaging and placement

Multi-processor operating system emulation framework with thermal feedback for systems-on-chip

@inproceedings{1228787,

author = {Salvatore Carta and Andrea Acquaviva and Pablo G. Del Valle and David Atienza and Giovanni
De Micheli and Fernando Rincon and Luca Benini and Jose M. Mendias},

title = {Multi-processor operating system emulation framework with thermal feedback for
systems-on-chip},

booktitle = {GLSVLSI "07: Proceedings of the 17th great lakes symposium on Great lakes symposium on
VLSI},

year = {2007},

isbn = {978-1-59593-605-9},

pages = {311--316},

location = {Stresa-Lago Maggiore, ltaly},

doi = {http://doi.acm.org/10.1145/1228784.1228787},

publisher = {ACM},

iddress = {New York, NY, USA},

O anew MPSoc OS emulation framework that enables the sutdy of thermal managemtn strategies
O at the architectural- and OS-levels with the help of a standard FPGA

COTSon: infrastructure for full system simulation

@article{1496921,

author = {Argollo, Eduardo and Falc¥"{o}n, Ayose and Faraboschi, Paolo and Monchiero, Matteo and
Ortega, Daniel},

title = {COTSon: infrastructure for full system simulation},

journal = {SIGOPS Oper. Syst. Rev.},

volume = {43},

number = {1},



year = {2009},

issn = {0163-5980},

pages = {52--61},

doi = {http://doi.acm.org/10.1145/1496909.1496921},
publisher = {ACM},

address = {New York, NY, USA},

}

O fast and accurate evaluation of current and future computing sysmtes
O covering the full software stack and complete hardware model

O functional emulators and timing models

O uses AMD's SimNow simulation

O distrubutes the simulation of the different cores over multiple hosts
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