
 

 

Teaching plan for the course unit

 

 

 

General information

 

Course unit name: Advanced Computer Tools

Course unit code: 572549

Academic year: 2015-2016

Coordinator: RICARDO GRACIANI DIAZ

Department: Department of Structure and Constituents of Matter

Credits: 3

Single program: S

 

 

Estimated learning time Total number of hours 75

 

Face-to-face learning activities 30

 -  IT-based class  30

Supervised project 10

Independent learning 35

 

 

Competences to be gained during study

 

BASIC & GENERAL SKILLS

CG2 - Being able to check the scientific literature, databases and analyze scientific and technical
documents in English.

CG5 – Being able to predict and control the evolution of complex situations by developing new
and innovative working methodologies adapted to specific scientific / research, technological or
professional contexts, usually multidisciplinary, where his/her activity is developed.
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CG6 - Develop sufficient autonomy to participate in research projects and scientific and
technological collaboration within their subject area, in interdisciplinary contexts and, where
appropriate, with a high component of knowledge transfer.

CB6 – Having knowledge and understanding that provides a basis or opportunity for originality in
developing and/or applying ideas, often in a research context.

CB7 - That the students can apply their knowledge and their ability to solve problems in new or
unfamiliar environments within broader (or multidisciplinary) contexts related to their field of
study.

CB10 - Students must possess the learning skills that enable them to continue studying in a way
that will be largely self-directed or autonomous.

CROSS SKILLS

CT1 – To be autonomous, dynamic and organized, with analytical and synthesis capacity, critical
thinking skills and ability to be prospective.

CT2 - Ability and capacity of constructive self-criticism.

CT4 – Having the ability of analysis, synthesis, to acquire global perspectives and application of
knowledge to practical cases.

CT5 - Having the ability to make decisions and adapt to new situations.
SPECIFIC SKILLS

EC1 - Being able to work in environments that are used in the fields of atomistic modeling and
multiscale.

CE2 - Understanding and knowing how to use the basic algorithmic structures in the context of
high-level programming languages.

CE3 - Being able to write programs in high-level programming languages and knowing the basics
of parallelization and optimization that enable parallel execution of tasks in the context of the
atomistic and multiscalecomputational modeling.

EC4 - Being able to write scripts to perform complex tasks involving different programs and
operating system commands.

CE15 - Understanding the computational limits of application of each method studied and being
able to discern which approach is most appropriate for every real case study

 

 

 

 

Learning objectives

 

Referring to knowledge
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Know different collaborative tools and development environments
Know algorithms that allow to create programs executing in parallel
Advanced programming using high-level programming languages
Parallel Programming
Programming complex scripts

 

Referring to abilities, skills

Write complex programs using high-level programming languages
Write complex scripts using high-level scripting languages
Optimize programs written with high-level programming languages
Write complex programs that allow parallel execution

 

Referring to attitudes, values and norms

Team work

 

 

Teaching blocks

 

1. Advanced tools

*  Version control

Repositories
Git / GitHub

Create
Clone
Commit

Advanced Bash programming

stdout & stdin
pipes & filters
find, awk, sed, xargs

Automated code compilation tools o Dependencies

Makefiles / make
Targets
Variables
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Software Development Environments

Spyder
Eclipse

Interactive computational environments

Ipython & Notebook

2. Good Programming practices

*  Writing good code

Documenting the code

describe interface, not implementation

Consistent coding style and coding conventions

indentation

names of variables and functions

Writing re-usable code

Modularization

design interface and implementation

Testing your code

Writing test-cases

The problem of testing scientific codes (where the result is unknown and there
aren’t analytical solutions)

Debugging your code

3. High Performance Computing (HPC)

*  Concurrent Programming

Multitasking and parallel processing
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Ideal case: Lineal scaling
Measurement of efficiency. Amdahl’s Law
Concurrency problems
Practices using the Python multiprocessing module

Parallel Programming

Computer Architecture
Uniform memory access (UMA)
Non uniform memory access (NUMA)
Hybrid architectures

Message Passing Interface (MPI)
Practices using MPI: (“Hello world” and similar)
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