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                                      April 28, 2008


Midterm Examination

4541.633A SoC Design Automation

April 28, 2008
Name:____________________

- This is an open book examination.

- You may write your answers in English, Korean, or both.

1. Suppose we are to implement the following synchronous dataflow network on a single processor (the number on the head side of each arrow represents the number of tokens consumed by the invocation of the corresponding actor and the number on the tail side represents the number of tokens produced).
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(1) Assuming that the size of each token is 1 byte and that the buffers for the communications between actors are not shared, generate a schedule that minimizes the total buffer size. Also give the total buffer size. [10 points]


[image: image2]
(2) Assuming that the buffers are shared, generate a schedule that minimizes the total buffer size. If the schedule is the same as your answer to problem (1), check to see if there is another answer to (1) that cannot be an answer to this problem. [10 points]
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2. Apply all possible behavioral transformation techniques to the following code consisting of sequential statements to optimize it. Give an explanation for each transformation. [20 points] 


a = 3; 

b = a + c; 

a = b * c + d * c; 

e = b + e * a; 

f = b + e; 
g = a + c;
g = a * c; 
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3. In designing an SoC, the trend is to put more than one processors instead of a single powerful processor. Explain the merits and demerits of using more processors when compared with one big processor or adding more hardware blocks. How would you handle the demerits? [20 points]
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4. A good programming model for programming an MP-SOC should support both programmer productivity and implementation efficiency. Explain how it can support the two conflicting concepts. [15 points]
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5. In the HW/SW mapping and implementation-bin selection approach by Kalavade and Lee, they first compute, for each tagged node T, the bin fraction curve (BFC) of whose value at implementation bin j is given by
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Then they compute the bin sensitivity curve (BSC) to determine the bin to be used for the implementation of T. Instead of using BSC directly, however, they use weighted BSC. Explain why they use weighted BSC and how it works. [15 points]
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6. In the "Design methodology for pipelined heterogeneous multiprocessor system" proposed by S. Lin and S. Parameswaran, the heuristic algorithm does not guarantee global optimum. Explain the reason. [10 points]
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7. Compare Sonics SiliconBackplane MicroNetwork with AMBA AHB to explain why the Sonics's approach is better for designing real-time systems. [10 points]
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The programming model should hide the details of the architecture, but should be able to extract parallelism in the program written confirming to the model.


That can be supported by good library, language extensions, and/or new execution models.





It is good for real-time systems design since it uses TDMA allowing a time slot for each communication channel. So the communication time is much more predictable.





b = a + c; --> b = 3 + c; (constant propagation) 


a = 3; removed (dead code elimination) 


a = b * c + d * c; --> a = (b + d) * c; (factoring) 


g = a + c; removed (dead code elimination) 





result: 


        b = 3 + c; 


        a = (b + d) * c; 


        e = b + e * a; 


        f = b + e; 


        g = a * c;





Using multiple processors is better in terms of cost than using a single big processor.


It also allows using heterogeneous processors specialized to the application.


Demerits include communication overhead which should be minimized with good task partitioning and communication architecture.


Another demerit can be difficulty in development (especially software programming and debugging). This problem should be resolved with good parallel programming model and debugging tools.


It also maintains flexibility when compared to adding more hardware blocks.








They use weighted BSC to obtain a better result by considering the implementation cost of T itself, which is not considered by BSC.


In the weighted BSC, the curve gets higher value at lower cost of T and the corresponding bin gets higher probability of selection. 











Schedule: AABCAACD�Buffer size = 2(a->c) + 2(b->c) + 2(c->d) + 3(d->b) = 9 bytes














Since it filters out configurations of a node that are faster than the critical node.


The remaining configurations can be too slow, much degrading the overall performance of the system.





By observation, we can see that the minimum shared buffer size required when using the problem (1)’s sequence is 5 bytes (right after the initial schedule of AA).  However, the schedule BAACAACD needs only 4 bytes, which is the minimum.
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