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Abstract: As the Chip MultiProcessors (CMPs) have become the trend of high performance microprocessors, the
target workloads become more and more diversified. The traditional user-level simulators cannot handle them, so
new simulators are needed for the future architecture research. Based on the SimOS full-system environment, a new
multi-core full-system simulator of Goodson processors, SimOS-Goodson, has been designed and implemented. The
SimOS-Goodson decouples the simulation functionality and timing. It adopts a new value-prediction approach to
implement memory consistency in the simulation environment. The credibility and accuracy of SimOS-Goodson are
achieved by cross-validating the simulator with the actual hardware. The simulator inherits the benefits such as high
speed and high flexibility from the traditional user-level simulators. It also has the new benefits such as accuracy,
full-system support and easy to use. By porting the entire Linux OS, analysis and evaluation of the
microarchitecture and workloads can be conducted easily in the SimOS-Goodson full-system environment. On a
machine of Pentium4 3.0GHz, the speed of SimOS-Goodson exceeds 300K instructions per second.
SimOS-Goodson will play akey role in the research of future Goodson multi-core architecture.
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Tablel Validating with SPEC CPU 2000
1 SPEC CPU 2000
Prog (SPECint) ICT-Goodson Sim-Goodson = SimOS-Goodson  IPC-Err.

Mcf 0.41 043 0.41 0.00
Parser 0.75 0.76 0.72 -0.04
Perlbmk 0.57 055 0.52 -0.09
Crafty 1.05 1.06 0.96 -0.09
Twolf 0.84 0.89 0.81 -0.04
Vortex 0.66 0.64 0.60 -0.09
vpr 0.97 0.97 091 -0.06
Gap 0.83 0.84 0.82 -0.01
Gee 071 071 0.67 -0.06
Gzip 0.81 0.82 0.77 -0.05
Eon 0.97 0.98 0.95 -0.02
Applu 0.61 0.62 0.65 0.07
Apsi 051 052 0.50 -0.02
Art 0.15 0.15 0.16 0.07
Swim 0.45 0.46 0.46 0.02
Equake 0.82 0.83 0.89 0.09
Mesa 1.09 112 1.06 -0.03
Wupwise 1.17 1.14 1.09 -0.07
Sixtrack 1.04 1.03 0.92 -0.12

Table2 Validating with LMbench

2 LMbench
Application Real SimOS-Goodson  Err. Description
Syscall null 0.81 0.81 0.00 Simple syscall
Syscal read  1.43 1.72 0.20 Read syscall
Pipe 13.18 13.44 0.02 Interprocess communication through pipes
Sig catch 5.23 5.59 0.07 Signal handler
Unix 22.87 23.53 0.03 Unix stream socket
Fifo 13.2 13.93 0.06 Pipe operation
Ctx 3.15 3.63 0.15 Context switching
4.2
, IPS(instructions per second)
CPS(cycles per second). , 4 3
, Linux SPEC CPU 2000 SPLASH2
Apache Benchmark ,SPLASH2 F 3 SimOS-Goodson

Table3 Simlating speed of SImOS-Goodson
3 SimOS-Goodson

Core count Workload Cycles(K) Instructions(K) Time(s) CPS(K) IPS(K)
1 Linux OS boot 21235 13111 42 506 312
1 Spec2k (MESA) 500 000 439 558 1435 348 306
1 Splash2 (radix) 196 054 146 663 420 466 349
1 Apache benchmark 75711 50 646 167 453 303
2 Linux OS boot 21572 25196 78 277 323
2 Splash2 (radix) 91 838 132241 428 215 309
2 Spec2k (MESA+MESA) 500 000 794 916 2620 190 303
2 Apache benchmark 38798 76 544 238 163 322
4 Linux OS boot 24 217 66 122 163 148 405
4 Splash2 (radix) 64 440 198 351 623 104 318
4 Apache benchmark 39 237 180 063 510 77 353
3 ,
, 1,
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