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Guidelines for Report 1

1. Introduction

The goal of the first report is to further familiarize yourselves (in addition to the papers discussed in class) with the relevant types of embedded system architectures. You will focus your reading on modern architectures, meaning architectures that were published in journals or conference proceedings since 1999 but not earlier. For the purpose of this report, we consider (arguably) following journals and conference proceedings to be of primary importance: IEEE Journal on Solid-State Circuits (JSSC), IEEE Transactions on Computers (TC), IEEE Transactions on VLSI (TVLSI), IEEE Micro, IEEE Computer, Design, Automation and Test in Europe Conference (DATE) and Design Automation Conference (DAC). You should not discuss traditional embedded architectures, such as microcontrollers and DSP processors. 

Each report will concentrate on one of the following 4 types of architectures: 

(1) Networks on chip 

(2) Reconfigurable architectures

(3) Architectures for mobile & multimedia applications

(4) High-performance embedded architectures & SoC 

You received in class a list of recommended papers for each of the 4 architecture types. The list is also posted on the course www page, which is accessible through my personal page (www.ece.sunysb.edu/~adoboli). The report should discuss at least 5 papers. Three of the papers must come from the list. You can choose the other 2 papers.

Your report can have the same section structure as this handout. Nevertheless, you are encouraged to organize your report in any way you consider useful. As a rule of thumb, the report should be around 8 pages long using normal spacing and size 11 characters. If needed, the report can be up to 12 pages long, but not more than that. Everything longer will be considered as insufficient understanding of the material. As you well know, research requires coping with very large quantities of similar work. However, being a successful researcher implies not knowing everything but knowing everything relevant. 

Use latex for editing.

As a reference, the introductory part should briefly present following elements:

* the general hardware/software co-design context.

* the class of applications you are addressing (functionality and performances).

* important architectural aspects needed for your class of applications.

* enumerate the main attributes of the architectures you are presenting in detail. 

* organization of the report.

2. Comparison Metric and Its Relevance for Co-Design of Embedded Systems

Provide details on the architectural issues (processing units, instruction set, memories, buses etc), which are important in optimizing the performances of embedded applications. Discuss how these issues are relevant for the hardware/software optimization process, and what performance improvements they can lead to. 

Provide arguments why the metric set is a good set for comparing the architectures you discussed in your report.  Argument what impact the metrics have on the hardware/software co-design activities and what optimization and trade-off analysis steps can be identified. For example, control-dominated applications must meet constraints such as hard and soft time constraints, fast reaction to external events, memory constraints, safe functioning etc. These aspects constitute the set of metrics you will use to discuss and compare your architectures. 

3. Embedded Architectures Examples

Discuss the embedded architectures that you selected. Describe the main characteristics of each architecture. Include figures to explain the structure of an architecture, the structure of the important blocks (such as processing units, bus structures) etc. 

Do not provide unnecessary details.

Explain how these architectures meet the criteria you enumerated in the previous section.  Identify what hardware/software co-design and optimization opportunities does each architecture offer.

4. Comparison of Architectures

Relate the selected architectures with respect to the identified metrics. If possible, show a table for the comparison. 

Explain the advantages and limitations of each architecture. Make predictions on how well an architecture will meet the specifics of the application class you targeted. Identify the architecture among those discussed, which you feel has the best potential to meet the specific requirements of the embedded application class you considered.

5. Conclusions

Summarize the experience and knowledge you gathered by preparing this report.

Grading will consider your report and your presentation in class (80% report + 20% presentation).

The presentation should be around 20 minutes long with 5 minutes for questions. 

You must prepare power point presentations. Grading will considering the breadth and depth of your work, as well as the understanding of the concepts. 

I strongly encourage creative thinking, which leads towards identifying new and relevant research problems.
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