Exam Review ECE669 Parallel Computer Architectures

Dear Students,

I have put together this review to help you prepare for the exam. You will find information about what do you need to read and what type of questions you can get. 

I may have missed something but, I believe you will be fine if you follow these guidelines.

PAIGE 202 has been reserved on 11/6/01 from
10:00 AM - 12:00 N for the ECE 669 Exam. Try to be there 15 minutes earlier.

Off-campus students will have the exam 11/13/01. More information will be sent out by the VIP office. Don’t hesitate to send me email if you have additional questions.

The Exam will be 2 hours and  will be open-book. Recommended material to have with you: textbook, copies of slides, copies of notes, calculator, MPI reference manual, and/or any additional material you think you will need. You may occasionally use some of these, but you should be ok even without. There will be no time to read sections of text from the textbook during the exam.

The exam is worth 40% of the final grade.

Note that we covered material in the class that is not in the textbook, that you need to know, especially: Requirement analysis for parallel algorithms (we did it for MxM), implementations in three different programming models, point-to-point and collective communications in MPI, multiprocessors for commercial (transaction oriented) workloads. You can also read some of the research papers listed on the class webpage. Highly recommended!

Following sections are required (exercises are recommended) from the textbook:

Chapter 1:  Introduction

Sections 1.1, 1.2, 1.3, 1.4, 1.5

Exercises: 1.1, 1.3, 1.4,  1.5, 1.7, 1.12, 1.13, 1.16 

Chapter 2: Parallel Programs

Sections: 2.1, 2.2, 2.3 (pay attention to implementations in different programming models), 2.4

Exercises: 2.1, 2.3, 2.5, 2.9

Chapter 3: Programming for Performance



Sections: 3.1 



Exercises: 3.1, 3.2, 3.3

Chapter 5: Shared Memory Multiprocessors

Sections: 5.1,  5.2, 5.3, 5.4, 5.6, 5.7. (Pay attention to Examples and Figures)

Exercises: 5.1, 5.2, 5.3, 5.5, 5.6, 5.9, 5.24, 5.28, 5.29

Chapter 6: Snoop-Based Multiprocessor Design



Sections: 6.1, 6.2, 6.3, 6.4, 6.6.2



Exercises: 6.1, 6.3, 6.4, 6.6, 6.8, 6.11, 6.14

Chapter 7: Scalable Multiprocessors



Sections: 7.1, 7.2

Chapter 8: Directory-Based Cache Coherence



Sections: 8.1, 8.2, 8.3, 8.4, 8.5, 8.10.1, 8.10.2



Exercises: 8.1, 8.3, 8.4, 8.7, 8.11, 8.12

Chapter 10: Interconnection Network Design



Sections: 10.1, 10.2, 10.3, 10.4



Exercises:  10.1, 10.2, 10.4, 10.5, 10.6, 10.9

Exam questions will be of the following nature:

(1) Short questions. Require a sentence or two as answers. For example, why can’t bus based machines used for hundreds of processors? Is the split-transaction bus atomic? What is more difficult to support: coherence or sequential consistency? What type of contention is more likely in a shared-memory machine that uses request-reply type of short messages?

(2) Problems that require analytical requirement modeling. For example, given the Jacobi Relaxation problem on a distributed memory machine, what are the  requirements in communication, computation, memory, etc, ? Given a communication  scenario on a network or a bus you should be able to estimate communication related and memory system related performance issues. 

(3) Problems that require ideas for how mapping into parallel machines can be done efficiently. I can describe a problem and ask you to show an approach for parallelization. Alternatively, I may ask you to compare different approaches. I can ask you subtle questions about different forms of parallelism: ILP, thread-level, loop-level, process-level. I could present you with an architecture, give you its performance characteristics and ask you what type of parallelism you would try to extract?

(4) Problems that require insights into various architectural solutions in parallel machines. For example: bus designs, cache coherence protocols, memory system issues, cache designs,  communication interfacing, network transaction designs, distributed memory directory organizations, coherence issues, memory consistency issues, some of the case studies. Some of these will be in line with the (subtle) discussions we had in class occasionally. When you prepare, think always about a design in terms of what the tradeoffs are, performance issues, correctness issues, complexities, how would you model its performance, how would you compare it with a similar approach, what the problems are, how would you modify it, advantages, drawbacks, etc.

(5) Problems that require programming. You must be able to write a C-like pseudo-code in all the programming models studied for a simple problem, and be aware of performance issues. You must be able to use MPI primitives for communications. For example, I will be defining a math problem and ask you to derive a sequential algorithm, and parallel algorithms. Think about different ways you may partition computation and data to achieve good performance, to reduce memory requirements, to have good cache behavior, etc.   I can give you a problem implemented in some fashion and ask you to rewrite it using MPI communications. I may ask you to use a certain type of communication, for example, synchronous non-blocking.

Some of the exam questions may be similar to those from the list of exercises. Questions can be asked related to the small problems given usually at the end of lectures in class.  Questions that relate to the homework can also be asked.  Questions can be asked about research issues to test your ability to address difficult problems. The best way to prepare is to study the notes, read the material from the textbook, and try to solve (some of) the exercises listed, try a couple of implementations (in pseudo-code) of parallel algorithms in the three programming models, and understand the architecture issues/tradeoffs we discussed in class. In general, I will be testing your ability to use this material rather than your recollection of facts. Focus on insights when you study. Good luck!

Professor Moritz

October 31, 2001

