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Embedded Hardware Design

 Chip Design and Production

 Graphics processor
- OpenGL ES 1.1
- 50 Mhz (on FPGA)

 IP Core Design

 AES Encryption

 Image Processing

 RS232 Serial Port
Controller

 VGA controller

 Keyboard controller

 Kasırga Processors



Supporting Software

 Kasırga İşlemcisi Derleyicisi - Tulpar (.NET – C#)



Supporting Software

 Benzetim yazılımları (Java, .NET – C#)



Computer Architecture

 Reliablility

 Soft Errors

 Hard errors

 Variability

 Enegy Efficiency

 High Performance

 Complexity-effective design



Comparator Circuits

 Used inside the issue queue to keep track of 

dependencies

 1 comparator for each forwarding bus per tag
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Exploiting Comparators

 Instructions with identical tags
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Exploiting Comparators

 Instructions with single operand



Exploiting Comparators

 Instructions with one ready source



Statistics

 PTLsim (x86)

 Msim (Alpha)



Detection Coverage



Exploiting Comparators

 Unemployed Forwarding Logic



Soft Error Coverage Results



Comparator Circuits

 Also used at the rename stage inside the dependency

checking logic



Exploiting Comparators

 When some of the rename slots are empty …



Statistics

 Number of Rename Slots Used



Statistics



Soft Error Coverage
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