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All horizontal axes: time(s)

Intel Xeon 8-core Server Processor
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Core 4: BasicmathCore 0: FFT

MSE: 0.39
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Core 3: FFT

All 8 cores of the Xeon simultaneously execute different applications at 2.9GHz
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A Calibration Based Thermal Modeling Technique for 
Complex Multicore Systems

Devendra Rai, Philipp Miedl, Davide B. Bartolini, and Lothar Thiele
Computer Engineering and Networks Laboratory, ETH Zurich, Switzerland.

Predict the temperature of the state-of-the-art processor with speed and accuracy suitable for Design Space Exploration
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Difficult to acquire parameters with reasonable 
accuracy for state-of-the-art processors
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thermal model of the fan indexed by fan speed

Choose core type
Set processor clock speed

• a: application (type)  
• v: core type 
• d: distance betwen hot core and observer 
• f: processor clock speed
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Intel i7 4-core mobile processor XeonDynamic frequency and application switching on a core

MSE: 0.39
Multitasking with variable cooling and processor clock speeds

2.4GHz 1.6GHz 0.8GHz 2.4GHz 1.6GHz 0.8GHz

ADPCM (Core 2) RSA Decode (Core 3) H263 Encoder (Core 3)

Maximum complexity of any model: 5 poles, 5 zeros. Worst case compute complexity for each new data point: 10 multiplies, 1 division, 10 additions. Memory: 21 units/model
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