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Trends (Power and Cost Constraints for 
Embedded Systems)
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Configurable Processors
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One Existing Heterogeneous Multiple 
Configurable SoC Example
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What is the Problem of Configurable 
Processors?

Global Communication

Processor A 0

Task

Processor B 0
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Shared MemoryShared Memory

Processor A 1 Processor B 1



Contribution of This Work
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Instruction Set Relationship
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Relationship Between Tasks and 
Processors

Task 1 
Set 

Core
(Score)

Task 2 
Set A
(SA)

Task 3 
Set B
(SB)

Task 4 
Set C
(SC)

Task 5 
Set D
(SD)

Processor 1
Set A (SA)

Processor 2
Set B (SB)

Processor 3
Set C (SC)

Processor 4
Set D (SD)
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Instruction Set Identification
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Scheduler Realization

Set CPU_ISA_ID Compatible Tasks TASK_ISA_ID

Core 0x0000 Core 0x0000

A 0x0001 Core and A 0x0000, 0x0001

B 0x0010 Core and B 0x0000, 0x0010

C 0x0101 Core, A and C 0x0000, 0x0001, 0x0101

D 0x1111 Core, A, B, C and D
0x0000, 0x0001, 

0x0010, 0x0101, 0x1111
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First Match First Serve Algorithm

CC AA BB AA CC DD CC DD
Available 

Processor (SA)
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Most Compatible Algorithm

CC AA BB AA DD BB CC BB
Available 

Processor (SD)
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Motion-JPEG Decoder Example and the 
Optimization
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Heterogeneous MPSoC Architecture
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Performance and Cost Advantages
Fixed Task 

Assignment
FMFS 

Algorithm
Most Comp 
Algorithm

SMP Task 
Scheduling

Frame/s 1.44 2.88 2.70 2.88

CPUs Gate 
number

341,773 341,773 341,773 611,295

Perf/Cost 0.50 1.00 0.94 0.56
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Conclusion and Future Works
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Priority Based Most Compatible 
Algorithm

A C D C D

Available 
Processor (SB)C B A C B

24

TIMA Laboratory



Time

• 20’ presentation
• 5’ question
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