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Vorlesungsinhalt:

0. Organizational Matters

I. Introduction

1. History

2. Moore’s Law

3. Parallel vs Concurrent vs Distributed

4. Topics of Course

II. Models

1. RAM

2. PRAM, shared memory

3. Networks of Processors

3.1 Some Classes: Trees, Meshes, FFT, Hypercube
3.2 Relevant Properties: Degree, Diameter, Bisection Width

4. Circuits, VLSI

4.1 Definitions
4.2 Size, depth, and area

5. Some examples

5.1 EREW-PRAM algorithm, circuit for summation
5.2 AND/OR on CRCW-PRAM
5.3 Circuit size
5.4 Non-uniform circuits

1. Lower bound
2. Upper bound (Lupanov)

5.5 Uniform families of circuits
5.6 The class NC

6. Matrix Multiplication on various models

6.1 Linear Array
6.2 2-D Mesh
6.3 Hypercube
6.4 PRAM

7. Speedup, work, and efficieny

7.1 Work-optimality, Brent’s Principle
7.2 Amdahl’s Law

III. Parallel Sorting

1. Sorting on a Linear Array

2. Odd-even Transposition Sort, 0/1-Lemma

3. Odd-even Mergesort

4. Bitonic Sort

5. Sorting on a 2-D Mesh — Upper and Lower Bound
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6. ShearSort

IV. Packet Routing

1. Greedy Algorithms

2. Greedy Routing on Average

3. Deterministic Routing

4. Off-line Routing Algorithms

V. More Powerful Networks

1. 2D-Mesh-of-Trees

1.1 Definitions
1.2 Decomposition
1.3 Derivation from Kn×n

1.4 Variations

2. 2D-MoT Algorithms

2.1 Routing
2.2 Sorting
2.3 Convex Hull
2.4 Integer Arithmetic

1. Multiplication
2. Division and Chinese Remaindering

VI. Hypercubes and Related Networks

1. The Hypercube

1.1 Definitions and Properties
1.2 Containment of Arrays
1.3 Containment of Complete Binary Trees
1.4 Embedding of Arbitrary Binary Trees

2. Hypercubic Networks

2.1 The Butterfly Network
2.2 The Cube-Connected-Cycles-Network
2.3 The Beneš-Network

VII. Limitations to Parallel Computation/Algorithms

1. The complexity class NC

2. The Circuit-Value-Problem (CVP)

3. P-complete problems and algorithms
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