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Advanced Architectures

Concepts from undegrad Computer Systems
– most slides are borrowed from
– . and some from

more details at
http://gec.di.uminho.pt/miei/sc/ 
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Background for Advanced Architectures

Key concepts to revise:
– numerical data representation (for error analysis)
– ISA (Instruction Set Architecture)
– how C compilers generate code (a look into assembly code)

• how scalar and structured data are allocated
• how control structures are implemented
• how to call/return from function/procedures
• what architecture features impact performance

– Improvements to enhance performance in a single CPU
• ILP: pipeline, multiple issue, …
• data parallelism: SIMD/vector processing, ...
• memory hierarchy: cache levels, ...
• thread-level parallelism



AJProença, Sistemas de Computação, UMinho, 2013/14 4

As arquiteturas multicore mais recentes:
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Lançamento da Intel em 2012:
Sandy/Ivy Bridge (8-core)
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Intel in 2016:
Broadwell-EP Xeon (22-core)
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Chips da Intel em 2012/13:
Xeon Phi com 60 cores
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Intel new Phi in 2016:
KNL with 72 cores
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Processadores Intel x86 versus ARM



Key textbook for AA



Recommended textbook (1)



Recommended textbook (2)

1 Introduction
2 History of GPU Computing
3 Introduction to Data Parallelism and CUDA C
4 Data-Parallel Execution Model
5 CUDA Memories
6 Performance Considerations
7 Floating-Point Considerations
8 Parallel Patterns: Convolution
9 Parallel Patterns: Prefix Sum
10 Parallel Patterns: Sparse Matrix-Vector Multiplication
11 Application Case Study: Advanced MRI Reconstruction
12 Application Case Study: Molecular Visualization and 

Analysis
13 Parallel Programming and Computational Thinking
14 An Introduction to OpenCL
15 Parallel Programming with OpenACC
16 Thrust: A Productivity-Oriented Library for CUDA
17 CUDA FORTRAN
18 An Introduction to C11 AMP
19 Programming a Heterogeneous Computing Cluster
20 CUDA Dynamic Parallelism
21 Conclusion and Future Outlook


