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AN INTRODUCTION TO PARALLEL PROGRAMMING SECOND EDITION PRESENTS A TRIED AND TRUE TUTORIAL APPROACH THAT SHOWS STUDENTS HOW TO DEVELOP
EFFECTIVE PARALLEL PROGRAMS WITH MPI PTHREADS AND OPENMP AS THE FIRST UNDERGRADUATE TEXT TO DIRECTLY ADDRESS COMPILING AND RUNNING PARALLEL
PROGRAMS ON MULTI CORE AND CLUSTER ARCHITECTURE THIS SECOND EDITION CARRIES FORWARD ITS CLEAR EXPLANATIONS FOR DESIGNING DEBUGGING AND
EVALUATING THE PERFORMANCE OF DISTRIBUTED AND SHARED MEMORY PROGRAMS WHILE ADDING COVERAGE OF ACCELERATORS VIA NEW CONTENT ON GPU
PROGRAMMING AND HETEROGENEOUS PROGRAMMING NEW AND IMPROVED USER FRIENDLY EXERCISES TEACH STUDENTS HOW TO COMPILE RUN AND MODIFY EXAMPLE
PROGRAMS TAKES A TUTORIAL APPROACH STARTING WITH SMALL PROGRAMMING EXAMPLES AND BUILDING PROGRESSIVELY TO MORE CHALLENGING EXAMPLES
EXPLAINS HOW TO DEVELOP PARALLEL PROGRAMS USING MPI PTHREADS AND OPENMP PROGRAMMING MODELS A ROBUST PACKAGE OF ONLINE ANCILLARIES FOR
INSTRUCTORS AND STUDENTS INCLUDES LECTURE SLIDES SOLUTIONS MANUAL DOWNLOADABLE SOURCE CODE AND AN IMAGE BANK NEW TO THIS EDITION NEW
CHAPTERS ON GPU PROGRAMMING AND HETEROGENEOUS PROGRAMMING NEW EXAMPLES AND EXERCISES RELATED TO PARALLEL ALGORITHMS MATHEMATICS OF
COMPUTING PARALLELISM MPI[?] IN MODERN COMPUTER SCIENCE THERE EXISTS NO TRULY SEQUENTIAL COMPUTING SYS
ADVANCED PROGRAMMING IS PARALLEL PROGRAMMING THIS IS PARTICULARLY EVIDENT IN MODERN APPLICATION DOMAINS LIKE SCIENTIFIC COMPUTATION DATA
SCIENCE MACHINE INTELLIGENCE ETC THIS LUCID INTRODUCTORY TEXTBOOK WILL BE INVALUABLE TO STUDENTS OF COMPUTER SCIENCE AND TECHNOLOGY ACTING
AS A SELF CONTAINED PRIMER TO PARALLEL PROGRAMMING IT TAKES THE READER FROM INTRODUCTION TO EXPERTISE ADDRESSING A BROAD GAMUT OF ISSUES IT
COVERS DIFFERENT PARALLEL PROGRAMMING STYLES DESCRIBES PARALLEL ARCHITECTURE INCLUDES PARALLEL PROGRAMMING FRAMEW ORKS AND TECHNIQUES
PRESENTS ALGORITHMIC AND ANALYSIS TECHNIQUES AND DISCUSSES PARALLEL DESIGN AND PERFORMANCE ISSUES WITH ITS BROAD COVERAGE THE BOOK CAN BE
USEFUL IN A WIDE RANGE OF COURSES AND CAN ALSO PROVE USEFUL AS A READY RECKONER FOR PROFESSIONALS IN THE FIELD THIS SET INCLUDES PARALLEL
COMPUTER ARCHITECTURE A HARDWARE SOFTWARE APPROACH BY DAVID CULLER AND J P SINGH WITH ANOOP GUPTA AND PARALLEL PROGRAMMING WITH MPI BY

PETER PACHECO [ I ] Pl Bl [ Bl B B B Bl B B B B B B B Bl B B BBl R R R R R R R R R R R R R E R R E R R P
2 3 L o 2 I I 2 2 X (W s o I 2 2 2 4 2 I R 2 I Y R R R A T R R R R

v
v

3 2 2 A 2 2 A 2 2 2 I 2 2 2 A 2 2 A 2 2 I 2 2 2 2 2 2 B 2 I 2 T U R X R R T ll
GPUI PREREREREPRERP PR B B P P rProrFEssIONAL CUDA € PROGRAMMING P ] Pl ] P ] P 1 CUDAI
Bl 3 cuoall B Bl P B B [ 4F Bl 5[ I Bl

IIIIIOPENAcc9 Bl Bl B eeull B B B BB B B 100 II II I EN

UNCOMMONLY CAREFUL IN HIS EXPLANATIONS | D RECOMMEND THIS BOOK TO ANYONE WRITING SCIENTIFIC APPLICATION CODES PETER S PACHECO UNIVERSITY OF

SAN FRANCISCO THIS TEXT PROVIDES A USEFUL OVERVIEW OF AN AREA THAT IS CURRENTLY NOT ADDRESSED IN ANY BOOK THE PRESENTATION OF PARALLEL | O

ISSUES ACROSS ALL LEVELS OF ABSTRACTION IS THIS BOOK S GREATEST STRENGTH ALAN SUSSMAN UNIVERSITY OF MARYLAND SCIENTIFIC AND TECHNICAL

PROGRAMMERS CAN NO LONGER AFFORD TO TREAT | O AS AN AFTERTHOUGHT THE SPEED MEMORY SIZE AND DISK CAPACITY OF PARALLEL COMPUTERS CONTINUE TO

GROW RAPIDLY BUT THE RATE AT WHICH DISK DRIVES CAN READ AND WRITE DATA IS IMPROVING FAR LESS QUICKLY AS A RESULT THE PERFORMANCE OF CAREFULLY

TUNED PARALLEL PROGRAMS CAN SLOW DRAMATICALLY WHEN THEY READ OR WRITE FILES AND THE PROBLEM IS LIKELY TO GET FAR WORSE PARALLEL INPUT AND

OUTPUT TECHNIQUES CAN HELP SOLVE THIS PROBLEM BY CREATING MULTIPLE DATA PATHS BETWEEN MEMORY AND DISKS HOWEVER SIMPLY ADDING DISK DRIVES TO

AN | O SYSTEM WITHOUT CONSIDERING THE OVERALL SOFTWARE DESIGN WILL NOT SIGNIFICANTLY IMPROVE PERFORMANCE TO REAP THE FULL BENEFITS OF A

PARALLEL | O SYSTEM APPLICATION PROGRAMMERS MUST UNDERSTAND HOW PARALLEL | O SYSTEMS WORK AND WHERE THE PERFORMANCE PITFALLS LIE PARALLEL |
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O FOR HIGH PERFORMANCE COMPUTING DIRECTLY ADDRESSES THIS CRITICAL NEED BY EXAMINING PARALLEL | O FROM THE BOTTOM UP THIS IMPORTANT NEW BOOK IS
RECOMMENDED TO ANYONE WRITING SCIENTIFIC APPLICATION CODES AS THE BEST SINGLE SOURCE ON | O TECHNIQUES AND TO COMPUTER SCIENTISTS AS A SOLID UP

TO DATE INTRODUCTION TO PARALLEL | O RESEARCH FEATURES AN OVERVIEW OF KEY | O ISSUES AT ALL LEVELS OF ABSTRACTION INCLUDING HARDW ARE THROUGH

THE OS AND FILE SYSTEMS UP TO VERY HIGH LEVEL SCIENTIFIC LIBRARIES DESCRIBES THE IMPORTANT FEATURES OF MPI IO NETCDF AND HDF 5 AND PRESENTS

NUMEROUS EXAMPLES ILLUSTRATING HOW TO USE EACH OF THESE | O INTERFACES ADDRESSES THE BASIC QUESTION OF HOW TO READ AND WRITE DATA

EFFICIENTLY IN HPC APPLICATIONS AN EXPLANATION OF VARIOUS LAYERS OF STORAGE AND TECHNIQUES FOR USING DISKS AND SOMETIMES TAPES EFFECTIVELY IN

HPC APPLICATIONS PARALLEL PROGRAMMING CONCEPTS AND PRACTICE PROVIDES AN UPPER LEVEL INTRODUCTION TO PARALLEL PROGRAMMING IN ADDITION TO

COVERING GENERAL PARALLELISM CONCEPTS THIS TEXT TEACHES PRACTICAL PROGRAMMING SKILLS FOR BOTH SHARED MEMORY AND DISTRIBUTED MEMORY

ARCHITECTURES THE AUTHORS OPEN SOURCE SYSTEM FOR AUTOMATED CODE EVALUATION PROVIDES EASY ACCESS TO PARALLEL COMPUTING RESOURCES MAKING

THE BOOK PARTICULARLY SUITABLE FOR CLASSROOM SETTINGS COVERS PARALLEL PROGRAMMING APPROACHES FOR SINGLE COMPUTER NODES AND HPC CLUSTERS

OPENMP MULTITHREADING SIMD VECTORIZATION MPI UPC CONTAINS NUMEROUS PRACTICAL PARALLEL PROGRAMMING EXERCISES INCLUDES ACCESS TO AN

AUTOMATED CODE EVALUATION TOOL THAT ENABLES STUDENTS THE OPPORTUNITY TO PROGRAM IN A WEB BROWSER AND RECEIVE IMMEDIATE FEEDBACK ON THE

RESULT VALIDITY OF THEIR PROGRAM FEATURES AN EXAMPLE BASED TEACHING OF CONCEPT TO ENHANCE LEARNING OUTCOMES ANSI ISO[?] C
MATHEMATICS OF COMPUTING PARALLELISM ERLANG]?] MATHEMATICS OF COMPUTING PARALLELISM COMPUTER SCIENCE
COMPUTING TO SMARTPHONES TODAY S HIGHEST GROW TH SOFTW ARE ENVIRONMENTS DEPEND ON PARALLEL PROGRAMMING THAT S WHY PARALLEL PROGRAMMING IS
INCREASINGLY VIEWED AS A FOUNDATIONAL JOB SKILL EXPECTED OF EVERY PROFESSIONAL DEVELOPER HOWEVER PARALLEL COMPUTING REQUIRES TRADITIONAL

APPLICATION DEVELOPERS TO THINK AND WORK DIFFERENTLY THAT S WHY IT S SO OFTEN VIEWED AS DIFFICULT IN PARALLEL PROGRAMMING PATTERNS THREE

LEADING EXPERTS CUT THROUGH THE COMPLEXITY SHOWING HOW TO THINK PARALLEL AND OFFERING PRACTICAL SOLUTIONS TO MANY OF THE CHALLENGES YOU LL
ENCOUNTER DRAWING ON IMMENSE EXPERIENCE PROGRAMMING PARALLEL SYSTEMS AND TEACHING OTHERS TO DO SO THE AUTHORS COVER ALL THIS AND MORE

WHAT YOU NEED TO KNOW ABOUT CONCURRENCY IN PARALLEL PROGRAMS PARALLEL ARCHITECTURE AND THE JARGON OF PARALLEL COMPUTING HOW TO FIND

CONCURRENCY AND DECOMPOSE TASKS AND DATA HOW TO SELECT AND WORK WITH ALGORITHM AND SUPPORTING STRUCTURES HOW TO WORK WITH

IMPLEMENTATION MECHANISMS FOR UE MANAGEMENT SYNCHRONIZATION AND COMMUNICATION GETTING STARTED WITH OPENMP MPI AND CONCURRENT PROGRAMMING

INJAVA RUST[? CONTENTS PREFACE INTRODUCTION TINY FORTRAN HARD'
PROCESSES SHARED MEMORY AND SIMPLE PARALLEL PROGRAMS BASIC PARALLEL PROGRAMMING TECHNIQUES BARRIERS AND RACE CONDITIONS INTRODUCTION TO

SCHEDULING NESTED LOOPS OVERCOMING DATA DEPENDENCIES SCHEDULING SUMMARY LINEAR RECURRENCE RELATIONS BACKW ARD DEPENDENCIES PERFORMANCE

TUNING DISCRETE EVENT DISCRETE TIME SIMULATION SOME APPLICATIONS SEMAPHORES AND EVENTS PROGRAMMING PROJECT APPENDIXES INDEX THIS IS THE FIRST

PRACTICAL GUIDE TO PARALLEL PROGRAMMING WRITTEN FOR THE APPLICATIONS PROGRAMMER WITH NO EXPERIENCE IN PARALLEL PROGRAMMING AND NO FORMAL
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EFFECTIVE PARALLEL PROGRAMS WITH MPI PTHREADS AND OPENMP AS THE FIRST UNDERGRADUATE TEXT TO DIRECTLY ADDRESS COMPILING AND RUNNING PARALLEL
PROGRAMS ON MULTI CORE AND CLUSTER ARCHITECTURE THIS SECOND EDITION CARRIES FORWARD ITS CLEAR EXPLANATIONS FOR DESIGNING DEBUGGING AND
EVALUATING THE PERFORMANCE OF DISTRIBUTED AND SHARED MEMORY PROGRAMS WHILE ADDING COVERAGE OF ACCELERATORS VIA NEW CONTENT ON GPU
PROGRAMMING AND HETEROGENEOUS PROGRAMMING NEW AND IMPROVED USER FRIENDLY EXERCISES TEACH STUDENTS HOW TO COMPILE RUN AND MODIFY EXAMPLE
PROGRAMS TAKES A TUTORIAL APPROACH STARTING WITH SMALL PROGRAMMING EXAMPLES AND BUILDING PROGRESSIVELY TO MORE CHALLENGING EXAMPLES
EXPLAINS HOW TO DEVELOP PARALLEL PROGRAMS USING MPI PTHREADS AND OPENMP PROGRAMMING MODELS A ROBUST PACKAGE OF ONLINE ANCILLARIES FOR
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IN MODERN COMPUTER SCIENCE THERE EXISTS NO TRULY SEQUENTIAL COMPUTING SYSTEM AND MOST ADVANCED PROGRAMMING IS PARALLEL PROGRAMMING THIS IS
PARTICULARLY EVIDENT IN MODERN APPLICATION DOMAINS LIKE SCIENTIFIC COMPUTATION DATA SCIENCE MACHINE INTELLIGENCE ETC THIS LUCID INTRODUCTORY
TEXTBOOK WILL BE INVALUABLE TO STUDENTS OF COMPUTER SCIENCE AND TECHNOLOGY ACTING AS A SELF CONTAINED PRIMER TO PARALLEL PROGRAMMING IT
TAKES THE READER FROM INTRODUCTION TO EXPERTISE ADDRESSING A BROAD GAMUT OF ISSUES IT COVERS DIFFERENT PARALLEL PROGRAMMING STYLES DESCRIBES
PARALLEL ARCHITECTURE INCLUDES PARALLEL PROGRAMMING FRAMEW ORKS AND TECHNIQUES PRESENTS ALGORITHMIC AND ANALYSIS TECHNIQUES AND DISCUSSES
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| ENJOYED READING THIS BOOK IMMENSELY THE AUTHOR WAS UNCOMMONLY CAREFUL IN HIS EXPLANATIONS | D RECOMMEND THIS BOOK TO ANYONE WRITING
SCIENTIFIC APPLICATION CODES PETER S PACHECO UNIVERSITY OF SAN FRANCISCO THIS TEXT PROVIDES A USEFUL OVERVIEW OF AN AREA THAT IS CURRENTLY NOT
ADDRESSED IN ANY BOOK THE PRESENTATION OF PARALLEL | O ISSUES ACROSS ALL LEVELS OF ABSTRACTION IS THIS BOOK S GREATEST STRENGTH ALAN SUSSMAN
UNIVERSITY OF MARYLAND SCIENTIFIC AND TECHNICAL PROGRAMMERS CAN NO LONGER AFFORD TO TREAT | O AS AN AFTERTHOUGHT THE SPEED MEMORY SIZE AND
DISK CAPACITY OF PARALLEL COMPUTERS CONTINUE TO GROW RAPIDLY BUT THE RATE AT WHICH DISK DRIVES CAN READ AND WRITE DATA IS IMPROVING FAR LESS
QUICKLY AS A RESULT THE PERFORMANCE OF CAREFULLY TUNED PARALLEL PROGRAMS CAN SLOW DRAMATICALLY WHEN THEY READ OR WRITE FILES AND THE



PROBLEM IS LIKELY TO GET FAR WORSE PARALLEL INPUT AND OUTPUT TECHNIQUES CAN HELP SOLVE THIS PROBLEM BY CREATING MULTIPLE DATA PATHS BETWEEN
MEMORY AND DISKS HOWEVER SIMPLY ADDING DISK DRIVES TO AN | O SYSTEM WITHOUT CONSIDERING THE OVERALL SOFT\W ARE DESIGN WILL NOT SIGNIFICANTLY
IMPROVE PERFORMANCE TO REAP THE FULL BENEFITS OF A PARALLEL | O SYSTEM APPLICATION PROGRAMMERS MUST UNDERSTAND HOW PARALLEL | O SYSTEMS
\WORK AND WHERE THE PERFORMANCE PITFALLS LIE PARALLEL | O FOR HIGH PERFORMANCE COMPUTING DIRECTLY ADDRESSES THIS CRITICAL NEED BY EXAMINING
PARALLEL | O FROM THE BOTTOM UP THIS IMPORTANT NEW BOOK |S RECOMMENDED TO ANYONE WRITING SCIENTIFIC APPLICATION CODES AS THE BEST SINGLE
SOURCE ON | O TECHNIQUES AND TO COMPUTER SCIENTISTS AS A SOLID UP TO DATE INTRODUCTION TO PARALLEL | O RESEARCH FEATURES AN OVERVIEW OF KEY |
O ISSUES AT ALL LEVELS OF ABSTRACTION INCLUDING HARDW ARE THROUGH THE OS AND FILE SYSTEMS UP TO VERY HIGH LEVEL SCIENTIFIC LIBRARIES DESCRIBES THE
IMPORTANT FEATURES OF MPI IO NETCDF AND HDF & AND PRESENTS NUMEROUS EXAMPLES ILLUSTRATING HOW TO USE EACH OF THESE | O INTERFACES ADDRESSES
THE BASIC QUESTION OF HOW TO READ AND WRITE DATA EFFICIENTLY IN HPC APPLICATIONS AN EXPLANATION OF VARIOUS LAYERS OF STORAGE AND TECHNIQUES
FOR USING DISKS AND SOMETIMES TAPES EFFECTIVELY IN HPC APPLICATIONS

PARALLEL /O For HicH PerrForMANCE COMPUTING
2001

PARALLEL PROGRAMMING CONCEPTS AND PRACTICE PROVIDES AN UPPER LEVEL INTRODUCTION TO PARALLEL PROGRAMMING IN ADDITION TO COVERING GENERAL
PARALLELISM CONCEPTS THIS TEXT TEACHES PRACTICAL PROGRAMMING SKILLS FOR BOTH SHARED MEMORY AND DISTRIBUTED MEMORY ARCHITECTURES THE
AUTHORS OPEN SOURCE SYSTEM FOR AUTOMATED CODE EVALUATION PROVIDES EASY ACCESS TO PARALLEL COMPUTING RESOURCES MAKING THE BOOK
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PROGRAMMING IS INCREASINGLY VIEWED AS A FOUNDATIONAL JOB SKILL EXPECTED OF EVERY PROFESSIONAL DEVELOPER HOWEVER PARALLEL COMPUTING REQUIRES
TRADITIONAL APPLICATION DEVELOPERS TO THINK AND WORK DIFFERENTLY THAT S WHY IT S SO OFTEN VIEWED AS DIFFICULT IN PARALLEL PROGRAMMING
PATTERNS THREE LEADING EXPERTS CUT THROUGH THE COMPLEXITY SHOWING HOW TO THINK PARALLEL AND OFFERING PRACTICAL SOLUTIONS TO MANY OF THE
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