CMU COMPUTER SCIENCE PREREQUISITES

CMU COMPUTER SCIENCE PREREQUISITES ARE ESSENTIAL FOR PROSPECTIVE STUDENTS AIMING TO EXCEL IN ONE OF THE MOST
PRESTIGIOUS COMPUTER SCIENCE PROGRAMS IN THE WORLD. UNDERSTANDING THESE PREREQUISITES HELPS APPLICANTS PREPARE
ADEQUATELY AND ALIGN THEIR ACADEMIC BACKGROUND WITH THE UNIVERSITY’S EXPECTATIONS. CARNEGIE MELLON UNIVERSITY
(CMU) IS RENOWNED FOR ITS RIGOROUS CURRICULUM AND INNOVATIVE RESEARCH OPPORTUNITIES, MAKING IT CRITICAL FOR
STUDENTS TO MEET SPECIFIC FOUNDATIONAL REQUIREMENTS. THIS ARTICLE PROVIDES A COMPREHENSIVE OVERVIEW OF THE
NECESSARY COURSEWORK, SKILLS, AND KNOWLEDGE NEEDED BEFORE ENROLLING IN CMU’S COMPUTER SCIENCE PROGRAM.
ADDITIONALLY, IT COVERS ADMISSION CONSIDERATIONS, RECOMMENDED PREPARATORY COURSES, AND HOW TO STRENGTHEN
ONE’S APPLICATION. READERS WILL ALSO GAIN INSIGHT INTO THE DIFFERENCES BETWEEN UNDERGRADUATE AND GRADUATE
PREREQUISITES. THE DETAILED INFORMATION PRESENTED HERE AIMS TO GUIDE STUDENTS THROUGH THE APPLICATION PROCESS
WHILE HIGHLIGHTING THE ACADEMIC STANDARDS SET BY CMU’s ScHooL oF COMPUTER SCIENCE.

e OvVERVIEW oF CMU CoMPUTER SCIENCE PROGRAM

ACADEMIC PREREQUISITES FOR UUNDERGRADUATE APPLICANTS

ACADEMIC PREREQUISITES FOR GRADUATE APPLICANTS
® ReCOMMENDED PReEPARATORY COURSES AND SKILLS

® APPLICATION AND ADMISSION CONSIDERATIONS

OverVIEwW oF CMU CoMPUTER SCIENCE PROGRAM

THE COMPUTER SCIENCE PROGRAM AT CARNEGIE MELLON UNIVERSITY IS NATIONALLY AND INTERNATIONALLY RECOGNIZED FOR
ITS CUTTING-EDGE RESEARCH, DIVERSE SPECIALIZATIONS, AND INTERDISCIPLINARY APPROACH. THE PROGRAM IS STRUCTURED TO
DEVELOP STRONG THEORETICAL FOUNDATIONS ALONGSIDE PRACTICAL SKILLS IN PROGRAMMING, ALGORITHMS, AND SYSTEM
DESIGN. CMU’s ScHooL oF COMPUTER SCIENCE EMPHASIZES INNOVATION, PROBLEM~-SOLVING, AND COLLABORATION, PREPARING
STUDENTS FOR LEADERSHIP ROLES IN TECHNOLOGY AND ACADEMIA. PROSPECTIVE STUDENTS MUST UNDERSTAND THE PROGRAM’S
DEMANDS AND EXPECTATIONS, WHICH ARE REFLECTED IN THE PREREQUISITES DESIGNED TO ENSURE A SUCCESSFUL ACADEMIC
JOURNEY. THESE PREREQUISITES SERVE AS A BASELINE FOR KNOWLEDGE AND SKILLS UPON ENTRY.

ACADEMIC PREREQUISITES FOR UNDERGRADUATE APPLICANTS

FOR UNDERGRADUATE ADMISSION, CMU REQUIRES STUDENTS TO HAVE A SOLID HIGH SCHOOL BACKGROUND THAT INCLUDES KEY
SUBJECTS FUNDAMENTAL TO COMPUTER SCIENCE. THESE PREREQUISITES FOCUS ON MATHEMATICS, SCIENCE, AND INTRODUCTORY
COMPUTING KNOWLEDGE TO PREPARE STUDENTS FOR THE RIGOROUS COURSEW ORK.

MATHEMATICS REQUIREMENTS

MATHEMATICS IS A CORNERSTONE OF COMPUTER SCIENCE AT CMU. APPLICANTS SHOULD HAVE COMPLETED ADVANCED
MATHEMATICS COURSES, USUALLY THROUGH CALCULUS. PROFICIENCY IN ALGEBRA, GEOMETRY, AND PRE-CALCULUS IS ALSO
ESSENTIAL. CMU EXPECTS INCOMING STUDENTS TO DEMONSTRATE STRONG ANALYTICAL AND PROBLEM-SOLVING SKILLS
DEVELOPED THROUGH THEIR MATH COURSE\W ORK.



ScIENCE AND COMPUTING FOUNDATIONS

W/HILE COMPUTER SCIENCE-SPECIFIC COURSES ARE VALUABLE, CMU ALSO LOOKS FOR A STRONG FOUNDATION IN SCIENCES SUCH
AS PHYSICS OR CHEMISTRY. THESE SUBJECTS PROMOTE LOGICAL THINKING AND AN UNDERSTANDING OF FUNDAMENTAL SCIENTIFIC
PRINCIPLES. ADDITIONALLY, EXPERIENCE WITH PROGRAMMING OR COMPUTER SCIENCE BASICS, SUCH AS CODING IN LANGUAGES LIKE
PYTHON ORJAVA/ IS HIGHLY RECOMMENDED BUT NOT ALWAYS MANDATORY.

STANDARDIZED TEST AND COURSEWORK EXPECTATIONS

ALTHOUGH STANDARDIZED TESTING POLICIES MAY EVOLVE, STRONG SAT or ACT SCORES, PARTICULARLY IN MATH AND
SCIENCE SECTIONS, ENHANCE AN APPLICANT'S PROFILE. HIGH SCHOOL COURSEWORK SHOULD INCLUDE:

® FOUR YEARS OF MATHEMATICS INCLUDING CALCULUS
® AT LEAST THREE YEARS OF SCIENCE INCLUDING PHYSICS OR CHEMISTRY
® EXPOSURE TO COMPUTER SCIENCE OR PROGRAMMING, IF AVAILABLE

® STRONG PERFORMANCE IN ADVANCED PLACEMENT (AP) OR INTERNATIONAL BACCALAUREATE (|B) COURSES RELATED TO
STEM

ACADEMIC PREREQUISITES FOR GRADUATE APPLICANTS

THE GRADUATE PROGRAM AT CMU’s ScHooL oF COMPUTER SCIENCE IS DESIGNED FOR STUDENTS WITH A SOLID
UNDERGRADUATE BACKGROUND IN COMPUTER SCIENCE OR CLOSELY RELATED FIELDS. THE PREREQUISITES AT THIS LEVEL FOCUS
ON ENSURING THAT INCOMING STUDENTS POSSESS A COMPREHENSIVE UNDERSTANDING OF CORE COMPUTER SCIENCE CONCEPTS.

Core COMPUTER SCIENCE KNOWLEDGE

GRADUATE APPLICANTS SHOULD HAVE COMPLETED COURSEWORK IN DATA STRUCTURES, ALGORITHMS, COMPUTER
ARCHITECTURE, OPERATING SYSTEMS, AND SOFT\W ARE ENGINEERING. A STRONG GRASP OF DISCRETE MATHEMATICS, LINEAR
ALGEBRA, AND PROBABILITY IS ALSO NECESSARY. THESE COURSES ENSURE THAT STUDENTS ARE PREPARED FOR ADVANCED
STUDY AND RESEARCH.

PROGRAMMING SKILLS AND EXPERIENCE

PROFICIENCY IN MULTIPLE PROGRAMMING LANGUAGES AND EXPERIENCE WITH SOFTW ARE DEVELOPMENT PROJECTS ARE HIGHLY
VALUED. GRADUATE STUDENTS ARE EXPECTED TO DEMONSTRATE THE ABILITY TO WRITE EFFICIENT, MAINTAINABLE CODE AND
HAVE FAMILIARITY WITH VARIOUS PROGRAMMING PARADIGMS.

ADDITIONAL ACADEMIC QUALIFICATIONS

APPLICANTS WITH BACKGROUNDS OUTSIDE OF COMPUTER SCIENCE MAY BE REQUIRED TO TAKE PREREQUISITE COURSES BEFORE
OR DURING THEIR GRADUATE STUDIES TO BRIDGE KNOWLEDGE GAPS. CMU MAY RECOMMEND OR REQUIRE FOUNDATIONAL COURSES
FOR STUDENTS LACKING SUFFICIENT COMPUTER SCIENCE EXPERIENCE.



ReCOMMENDED PREPARATORY COURSES AND SKILLS

PREPARATION BEYOND FORMAL PREREQUISITES CAN SIGNIFICANTLY STRENGTHEN AN APPLICANT’S CANDIDACY. THE FOLLOWING
COURSES AND SKILLS ARE HIGHLY RECOMMENDED TO ALIGN WITH CMU’S EXPECTATIONS AND ENHANCE READINESS.

PROGRAMMING AND SOFTWARE DEVELOPMENT

HANDS-ON EXPERIENCE WITH PROGRAMMING LANGUAGES SUCH AS PYTHON,JAVA, C++, ORJAVASCRIPT IS CRUCIAL. STUDENTS
SHOULD FOCUS ON WRITING CODE FOR REAL-\WORLD PROBLEMS AND UNDERSTANDING SOFT\WARE DEVELOPMENT LIFE CYCLES.

MATHEMATICS AND LOGICAL REASONING

ADVANCED COURSEWORK IN CALCULUS, LINEAR ALGEBRA, PROBABILITY, AND DISCRETE MATHEMATICS BUILDS ANALYTICAL
THINKING AND PROBLEM-SOLVING SKILLS. THESE SUBJECTS ARE INTEGRAL TO ALGORITHM DESIGN AND COMPUTER SCIENCE THEORY.

ADDITIONAL TECHNICAL SKILLS

FAMILIARITY WITH OPERATING SYSTEMS, DATABASES, AND COMPUTER NETWORKS CAN PROVIDE A COMPETITIVE ADVANTAGE.
EXPOSURE TO MACHINE LEARNING, ARTIFICIAL INTELLIGENCE, OR CYBERSECURITY TOPICS MAY ALSO BE BENEFICIAL DEPENDING ON
THE APPLICANT’S AREA OF INTEREST.

LisT oF RECOMMENDED PREPARATORY COURSES

® INTRODUCTION TO PROGRAMMING

e DATA STRUCTURES AND ALGORITHMS
o DISCRETE MATHEMATICS

e COMPUTER ARCHITECTURE

e OPERATING SYSTEMS

e PROBABILITY AND STATISTICS

o SOFTWARE ENGINEERING PRINCIPLES

APPLICATION AND ADMISSION CONSIDERATIONS

MEETING THE CMU COMPUTER SCIENCE PREREQUISITES IS A CRITICAL COMPONENT OF THE ADMISSIONS PROCESS, BUT OTHER
FACTORS ALSO CONTRIBUTE TO A SUCCESSFUL APPLICATION. ACADEMIC RECORDS, LETTERS OF RECOMMENDATION, AND
PERSONAL STATEMENTS PLAY IMPORTANT ROLES.

AcCADEMIC PeErFORMANCE AND GPA

APPLICANTS MUST DEMONSTRATE EXCELLENCE IN STEM SUBJECTS WITH COMPETITIVE GRADE POINT AVERAGES. STRONG
ACADEMIC PERFORMANCE REFLECTS THE ABILITY TO HANDLE CMU’S CHALLENGING CURRICULUM.



STANDARDIZED TESTS AND SUBJECT ExAMS

HIGH SCORES ON RELEVANT STANDARDIZED TESTS, PARTICULARLY IN MATHEMATICS AND SCIENCE, SUPPORT THE APPLICANT’S
PREPAREDNESS. SUBJECT-SPECIFIC EXAMS SUCH AS AP COMPUTER SCIENCE OR MATHEMATICS EXAMS CAN FURTHER VALIDATE A
STUDENT’S KNOWLEDGE BASE.

EXTRACURRICULAR ACTIVITIES AND PROJECTS

ENGAGEMENT IN COMPUTER SCIENCE-RELATED ACTIVITIES, CODING COMPETITIONS, INTERNSHIPS, OR OPEN-SOURCE PROJECTS
SHOWCASES PASSION AND INITIATIVE. THESE EXPERIENCES COMPLEMENT THE FORMAL PREREQUISITES AND DEMONSTRATE
PRACTICAL SKILLS.

LETTERS OF RECOMMENDATION AND PERSONAL STATEMENTS

STRONG RECOMMENDATIONS FROM TEACHERS OR MENTORS WHO CAN ATTEST TO THE APPLICANT’S APTITUDE IN COMPUTER
SCIENCE ARE INFLUENTIAL. PERSONAL STATEMENTS SHOULD CLEARLY COMMUNICATE THE CANDIDATE’S MOTIVATION, GOALS, AND
ALIGNMENT WITH CMU’S PROGRAM.

FREQUENTLY AskeD QUESTIONS

\WHAT ARE THE BASIC PREREQUISITES FOR APPLYING TO THE CMU CoMPUTER SCIENCE
UNDERGRADUATE PROGRAM?P

THE BASIC PREREQUISITES TYPICALLY INCLUDE A STRONG FOUNDATION IN MATHEMATICS (ESPECIALLY CALCULUS AND DISCRETE
MATH), PROFICIENCY IN PROGRAMMING (SUCH AS PYTHON, JAVA, OR C++), AND COURSEWORK IN COMPUTER SCIENCE
FUNDAMENTALS LIKE DATA STRUCTURES AND ALGORITHMS.

Do | NeeD To TAKE THE CS50 course BEFORE APPLYING TO CMU CoMPUTER
SCIENCE?

CS50 1S NOT A MANDATORY PREREQUISITE FOR CMU COMPUTER SCIENCE. HOWEVER, HAVING COMPLETED AN INTRODUCTORY
PROGRAMMING COURSE LIKE CS50 OR ITS EQUIVALENT CAN BE BENEFICIAL FOR UNDERSTANDING FOUNDATIONAL CONCEPTS.

ARE AP COMPUTER SCIENCE COURSES ACCEPTED AS PREREQUISITES FOR CMU
COMPUTER SCIENCE ADMISSIONS?

YES, AP COMPUTER SCIENCE A IS GENERALLY ACCEPTED AS A PREREQUISITE DEMONSTRATING PROGRAMMING KNOWLEDGE.
HO\)VEVER, CMU MAY ALSO EXPECT ADDITIONAL MATH AND SCIENCE COURSEWORK FOR A STRONG APPLICATION.

IS PRIOR KNOWLEDGE OF DISCRETE MATHEMATICS REQUIRED BEFORE STARTING CMU’s
COMPUTER SCIENCE COURSES?

W/HILE DISCRETE MATHEMATICS IS NOT ALWAYS STRICTLY REQUIRED BEFORE ADMISSION, HAVING A BACKGROUND IN DISCRETE
MATH IS HIGHLY RECOMMENDED AS IT IS FUNDAMENTAL TO MANY CS CONCEPTS TAUGHT AT CMU.

WHAT MATH COURSES SHOULD | COMPLETE BEFORE APPLYING TO CMU CoMPUTER



SCIENCE?

APPLICANTS SHOULD IDEALLY COMPLETE CALCULUS (BOTH DIFFERENTIAL AND INTEGRAL), LINEAR ALGEBRA, AND DISCRETE
MATHEMATICS COURSES TO MEET THE MATH PREREQUISITES FOR CMU’s COMPUTER SCIENCE PROGRAM.

Does CMU REQUIRE ANY SPECIFIC PROGRAMMING LANGUAGES AS PREREQUISITES FOR
COMPUTER SCIENCE APPLICANTS?

CMU DOES NOT MANDATE A SPECIFIC PROGRAMMING LANGUAGE, BUT FAMILIARITY WITH LANGUAGES LIKE PYTHON,_JAVA, OR
C++ IS EXPECTED TO HANDLE INTRODUCTORY CS COURSEWORK EFFECTIVELY.

ARE THERE ANY RECOMMENDED ONLINE COURSES OR RESOURCES TO FULFILL CMU
COMPUTER SCIENCE PREREQUISITES?

RECOMMENDED ONLINE RESOURCES INCLUDE INTRODUCTORY PROGRAMMING COURSES ON PLATFORMS LIKE EDX, COURSERA, OR
CMU’s owN OPEN LEARNING |NITIATIVE, FOCUSING ON PROGRAMMING FUNDAMENTALS, DATA STRUCTURES, AND DISCRETE MATH.

CAN | APPLY TO CMU COMPUTER SCIENCE WITHOUT FORMAL PREREQUISITES IF | HAVE
STRONG CODING EXPERIENCE?

W/HILE FORMAL PREREQUISITES STRENGTHEN AN APPLICATION, STRONG CODING EXPERIENCE AND DEMONSTRATED PROBLEM-
SOLVING SKILLS CAN ALSO MAKE A CANDIDATE COMPETITIVE. HO\X/EVER/ MEETING PREREQUISITES IS GENERALLY ADVISED FOR
SUCCESS IN THE PROGRAM.

ADDITIONAL RESOURCES

1. INTRODUCTION TO ALGORITHMS

THIS COMPREHENSIVE TEXTBOOK BY CORMEN, LEISERSON, RIVEST, AND STEIN IS A FOUNDATIONAL RESOURCE FOR
UNDERSTANDING ALGORITHMS AND DATA STRUCTURES. |T COVERS A BROAD RANGE OF TOPICS FROM BASIC SORTING AND
SEARCHING TO ADVANCED GRAPH ALGORITHMS AND DYNAMIC PROGRAMMING. THE RIGOROUS APPROACH MAKES IT IDEAL FOR
STUDENTS PREPARING FOR CMU’S COMPUTER SCIENCE PREREQUISITES.

2. DISCRETE MATHEMATICS AND ITS APPLICATIONS

W/RITTEN BY KENNETH H. ROSEN, THIS BOOK PROVIDES A THOROUGH INTRODUCTION TO DISCRETE MATHEMATICS, A CRUCIAL
SUBJECT FOR COMPUTER SCIENCE STUDENTS. TOPICS INCLUDE LOGIC, SET THEORY, COMBINATORICS, GRAPH THEORY, AND
PROOFS, ALL OF WHICH UNDERPIN ALGORITHMS AND COMPUTATION THEORY. |T OFFERS CLEAR EXPLANATIONS AND NUMEROUS
EXAMPLES TO BUILD STRONG MATHEMATICAL REASONING SKILLS.

3. ComPUTER SYSTEMS: A PROGRAMMER'S PERSPECTIVE

AUTHORED BY RANDAL E. BRYANT AND DAVID R. O’HALLARON, THIS BOOK EXPLORES HOW COMPUTER SYSTEMS EXECUTE
PROGRAMS, MANIPULATE DATA, AND COMMUNICATE. |T BRIDGES THE GAP BETWEEN HARDWARE AND SOFTWARE, MAKING IT
ESSENTIAL FOR UNDERSTANDING SYSTEMS PROGRAMMING, WHICH IS OFTEN A PREREQUISITE AT CMU. READERS GAIN INSIGHTS
INTO MACHINE-LEVEL CODE, MEMORY HIERARCHY, AND PERFORMANCE OPTIMIZATION.

4. ARTIFICIAL INTELLIGENCE: A MODERN APPROACH

By STUART RUSSELL AND PETER NORVIG, THIS WIDELY USED Al TEXTBOOK INTRODUCES FUNDAMENTAL CONCEPTS SUCH AS
SEARCH ALGORITHMS, KNOWLEDGE REPRESENTATION, MACHINE LEARNING, AND ROBOTICS. |T BALANCES THEORY AND PRACTICAL
APPLICATIONS, PREPARING STUDENTS FOR ADVANCED COURSEWORK IN ARTIFICIAL INTELLIGENCE. THE BOOK IS WELL-SUITED FOR
CMU STUDENTS INTERESTED IN Al PREREQUISITES.

5. STRUCTURE AND INTERPRETATION OF COMPUTER PROGRAMS

CoMMONLY kNOWN AS SICP, THIS CLASSIC TEXT BY HAROLD ABELSON AND GERALD JAY SUSSMAN FOCUSES ON PROGRAMMING
PRINCIPLES AND ABSTRACTION USING SCHEME. |T EMPHASIZES THE IMPORTANCE OF UNDERSTANDING COMPUTATION AT A
CONCEPTUAL LEVEL, WHICH IS VITAL FOR CMU’S FOUNDATIONAL PROGRAMMING COURSES. THE BOOK CHALLENGES STUDENTS
TO THINK CRITICALLY ABOUT PROGRAM DESIGN AND IMPLEMENTATION.



6. OPeERATING SYsTem CONCEPTS

THIS BOOK BY ABRAHAM SILBERSCHATZ, PETER BAER GALVIN, AND GREG GAGNE COVERS THE FUNDAMENTAL PRINCIPLES OF
OPERATING SYSTEMS. T OPICS INCLUDE PROCESS MANAGEMENT, MEMORY MANAGEMENT, FILE SYSTEMS, AND SECURITY. IT IS
ESSENTIAL READING FOR STUDENTS AIMING TO MASTER THE SYSTEMS KNOWLEDGE REQUIRED BY CMU’S CURRICULUM.

7. ComMpPUTER NETWORKING: A ToP-Down APPROACH

W/RITTEN BY JAMES F. KUROSE AND KEITH W/. ROSS, THIS BOOK TEACHES NETWORKING CONCEPTS STARTING FROM THE
APPLICATION LAYER DOWN TO THE PHYSICAL LAYER. THE TOP-DOWN APPROACH HELPS STUDENTS UNDERSTAND HOW NETWORK
APPLICATIONS WORK BEFORE DIVING INTO PROTOCOLS AND HARDWARE. |T IS A VALUABLE RESOURCE FOR CMU STUDENTS
PREPARING FOR NETWORKING PREREQUISITES.

8. CONCRETE MATHEMATICS: A FOUNDATION FOR COMPUTER SCIENCE

By RonaLD L. GrRAHAM, DoNALD E. KNUTH, AND OREN PATASHNIK, THIS BOOK BLENDS CONTINUOUS AND DISCRETE
MATHEMATICS TO PROVIDE TOOLS FOR ANALYZING ALGORITHMS. |T COVERS SUMMATIONS, RECURRENCES, NUMBER THEORY, AND
COMBINATORICS WITH AN EMPHASIS ON PROBLEM-SOLVING. THIS TEXT IS HIGHLY REGARDED FOR STRENGTHENING THE
MATHEMATICAL BACKGROUND NEEDED IN CMU’S COMPUTER SCIENCE PREREQUISITES.

9. PROGRAMMING L ANGUAGE PRAGMATICS

AUTHORED BY MICHAEL L. SCOTT, THIS BOOK DELVES INTO PROGRAMMING LANGUAGE CONCEPTS, DESIGN, AND IMPLEMENTATION.
IT COVERS SYNTAX, SEMANTICS, RUNTIME ENVIRONMENTS, AND LANGUAGE PARADIGMS, HELPING STUDENTS UNDERSTAND THE
PRINCIPLES BEHIND DIFFERENT PROGRAMMING LANGUAGES. THE CONTENT ALIGNS WELL WITH THE KNOWLEDGE REQUIRED IN CMU’s
PROGRAMMING LANGUAGES COURSES.
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cmu computer science prerequisites: The Carnegie-Mellon Curriculum for Undergraduate
Computer Science S.D. Brookes, Mary Shaw, M. Donner, J. Driscoll, M. Mauldin, R. Pausch, W.L.
Scherlis, A.Z. Spector, 2012-12-06 This curriculum and its description were developed during the
period 1981 - 1984

cmu computer science prerequisites: CMU Computer Science Richard F. Rashid, 1991
Presentations from a technical symposium held in commemoration of the 25th anniversary of the
Carnegie Mellon U. Computer Science Department range from thoughtful retrospectives to careful
examinations of the state of the art in such areas as parallel systems, programming languages,
artificial intel

cmu computer science prerequisites: Data Science for Undergraduates National Academies
of Sciences, Engineering, and Medicine, Division of Behavioral and Social Sciences and Education,
Board on Science Education, Division on Engineering and Physical Sciences, Committee on Applied
and Theoretical Statistics, Board on Mathematical Sciences and Analytics, Computer Science and
Telecommunications Board, Committee on Envisioning the Data Science Discipline: The
Undergraduate Perspective, 2018-11-11 Data science is emerging as a field that is revolutionizing
science and industries alike. Work across nearly all domains is becoming more data driven, affecting
both the jobs that are available and the skills that are required. As more data and ways of analyzing
them become available, more aspects of the economy, society, and daily life will become dependent
on data. It is imperative that educators, administrators, and students begin today to consider how to
best prepare for and keep pace with this data-driven era of tomorrow. Undergraduate teaching, in
particular, offers a critical link in offering more data science exposure to students and expanding the
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supply of data science talent. Data Science for Undergraduates: Opportunities and Options offers a
vision for the emerging discipline of data science at the undergraduate level. This report outlines
some considerations and approaches for academic institutions and others in the broader data
science communities to help guide the ongoing transformation of this field.

cmu computer science prerequisites: The End of College Kevin Carey, 2016-03 In the New
York Times-bestselling The End of College, education expert Kevin Carey draws on new research to
paint a portrait of the future of education. He explains how the college and university experiences
are being radically altered and how this fact will emancipate millions of students. Insightful and
readable, The End of College is an innovative roadmap to understanding tomorrow's higher
education for teachers, parents and students.

cmu computer science prerequisites: Disrupting the Digital Humanities Dorothy Kim,
Jesse Stommel, 2018 All too often, defining a discipline becomes more an exercise of exclusion than
inclusion. Disrupting the Digital Humanities seeks to rethink how we map disciplinary terrain by
directly confronting the gatekeeping impulse of many other so-called field-defining collections. What
is most beautiful about the work of the Digital Humanities is exactly the fact that it can't be tidily
anthologized. In fact, the desire to neatly define the Digital Humanities (to filter the DH-y from the
DH) is a way of excluding the radically diverse work that actually constitutes the field. This
collection, then, works to push and prod at the edges of the Digital Humanities - to open the Digital
Humanities rather than close it down. Ultimately, it's exactly the fringes, the outliers, that make the
Digital Humanities both lovely and rigorous. This collection does not constitute yet another reservoir
for the new Digital Humanities canon. Rather, our aim is less about assembling content as it is about
creating new conversations. Building a truly communal space for the digital humanities requires that
we all approach that space with a commitment to: 1) creating open and non-hierarchical dialogues;
2) championing non-traditional work that might not otherwise be recognized through conventional
scholarly channels; 3) amplifying marginalized voices; 4) advocating for students and learners; and
5) sharing generously to support the work of our peers. TABLE OF CONTENTS // Cathy N. Davidson,
Preface: Difference is Our Operating System Dorothy Kim and Jesse Stommel, Disrupting the Digital
Humanities: An Introduction I. Etymology Adeline Koh, A Letter to the Humanities: DH Will Not Save
You Audrey Watters, The Myth and the Millennialism of 'Disruptive Innovation' Meg Worley, The
Rhetoric of Disruption: What are We Doing Here? Jesse Stommel, Public Digital Humanities II.
Identity Jonathan Hsy and Rick Godden, Universal Design and Its Discontents Angel Nieves, DH as
'Disruptive Innovation' for Restorative Social Justice: Virtual Heritage and 3D Reconstructions of
South Africa's Township Histories Annemarie Perez, Lowriding through the Digital Humanities III.
Jeremiad Mongrel Coalition Against Gringpo, Gold Star for You, Mongrel Dream Library Michelle
Moravec, Exceptionalism in Digital Humanities: Community, Collaboration, and Consensus Matt
Thomas, The Trouble with ProfHacker Sean Michael Morris, Digital Humanities and the Erosion of
Inquiry IV. Labor Moya Bailey, #transform(ing)DH Writing and Research: An Autoethonography of
Digital Humanities and Feminist Ethics Kathi Inman Berens and Laura Sanders, DH and Adjuncts:
Putting the Human Back into the Humanities Liana Silva Ford, Not Seen, Not Heard Spencer D. C.
Keralis, Disrupting Labor in Digital Humanities; or, The Classroom Is Not Your Crowd V. Networks
Maha Bali, The Unbearable Whiteness of the Digital Eunsong Kim, The Politics of Visibility Bonnie
Stewart, Academic Influence: The Sea of Change VI. Play Edmond Y Chang, Playing as Making Kat
Lecky, Humanizing the Interface Robin Wharton, Bend Until It Breaks: Digital Humanities and
Resistance VII. Structure Chris Friend, Outsiders, All: Connecting the Pasts and Futures of Digital
Humanities and Composition Lee Skallerup-Bessette, W(h)ither DH? New Tensions, Directions, and
Evolutions in the Digital Humanities Chris Bourg, The Library is Never Neutral Fiona Barnett, After
the Digital Humanities, or, a Postscript Conclusion Dorothy Kim, #DecolonizeDH or A Practical
Guide to Making DH Less White

cmu computer science prerequisites: Education and Training for the Information Technology
Workforce , 2003

cmu computer science prerequisites: Studying the Novice Programmer E. Soloway, ]J. C.



Spohrer, 2013-12-02 Parallel to the growth of computer usage in society is the growth of
programming instruction in schools. This informative volume unites a wide range of perspectives on
the study of novice programmers that will not only inform readers of empirical findings, but will also
provide insights into how novices reason and solve problems within complex domains. The large
variety of methodologies found in these studies helps to improve programming instruction and
makes this an invaluable reference for researchers planning studies of their own. Topics discussed
include historical perspectives, transfer, learning, bugs, and programming environments.

cmu computer science prerequisites: Human-Computer Interaction Steve Howard, Judy
Hammond, Gitte Lindgaard, 2013-06-05 The theme of the 1997 INTERACT conference, 'Discovering
New Worlds ofHCI', signals major changes that are taking place with the expansion of new
technologies into fresh areas of work and leisure throughout the world and new pervasive, powerful
systems based on multimedia and the internet. HCI has a vital role to play in these new worlds, to
ensure that people using the new technologies are empowered rather than subjugated to the
technology that they increasingly have to use. In addition, outcomes from HCI research studies over
the past 20 years are now finding their way into many organisations and helping to improve and
enhance work practices. These factors have strongly influenced the INTERACT'97 Committee when
creating the conference programme, with the result that, besides the more traditional HCI research
and education focus found in previous INTERACT conferences, one strand of the 1997 conference
has been devoted to industry and another to multimedia. The growth in the IFIP TCI3 committee
itself reflects the expansion of HCI into new worlds. Membership ofIFIP TC13 has risen to now
include representatives of 24 IFIP member country societies from many parts of the world. In 1997,
[FIP TCI3 breaks new ground by holding its sixth INTERACT conference in the Asia-Pacific region.
This is a significant departure from previous INTERACT conferences, that were all held in Europe,
and is especially important for the Asia-Pacific region, as HCI expands beyond its traditional base.

cmu computer science prerequisites: Hybrid Systems: Computation and Control Alberto
Bemporad, Antonio Bicchi, Giorgio C Buttazzo, 2007-03-20 This book constitutes the refereed
proceedings of the 10th International Conference on Hybrid Systems: Computation and Control,
HSCC 2007, held in Pisa, Italy in April 2007. The 44 revised full papers and 39 revised short papers
presented together with the abstracts of 3 keynote talks were carefully reviewed and selected from
167 submissions. Among the topics addressed are models of heterogeneous systems, computability
and complexity issues, real-time computing and control, embedded and resource-aware control,
control and estimation over wireless networks, tools for analysis, verification, control, and design,
programming languages support and implementation, applications, including automotive,
communication networks, avionics, energy systems, transportation networks, biology and other
sciences, manufacturing, and robotics.

cmu computer science prerequisites: Languages, Compilers, and Run-Time Systems for
Scalable Computers Sandhya Dwarkadas, 2003-07-31 This book constitutes the strictly refereed
post-workshop proceedings of the 5th International Workshop on Languages, Compilers, and
Run-Time Systems for Scalable Computing, LCR 2000, held in Rochester, NY, USA in May 2000. The
22 revised full papers presented were carefully reviewed and selected from 38 submissions. The
papers are organized in topical sections on data-intensive computing, static analysis, openMP
support, synchronization, software DSM, heterogeneous/-meta-computing, issues of load, and
compiler-supported parallelism.

cmu computer science prerequisites: Intelligent Instruction Computer Marshall J. Farr,
Joseph Psotka, 2013-01-11 This text records the dramatic new prospects for computers in instruction
in school, the workplace and high technology research facilities. If offers teachers and trainers a
vision of how their professions will be fundamentally altered by these new systems and how their
roles will be changed. The challenges and opportunities exposed by these developments in
intelligent instruction by computer are many. Topics discussed include: apprenticeship and training
in the workplace; automated tutoring in interactive environment; two approaches to simulation
composition for training; and transfer, adaption, and use of intelligent tutoring technology.



cmu computer science prerequisites: Interactions , 1995 A magazine for designers of
interactive products.

cmu computer science prerequisites: Comparative Genomics Jens Lagergren, 2005-03-01
This book constitutes the thoroughly refereed post-proceedings of the RECOMB 2004 Satellite
Workshop on Comparative Genomics, RCG 2004, held in Bertinoro, Italy in October 2004. The 10
revised full papers presented were carefully reviewed and improved for inclusion in the book. The
papers address a broad variety of aspects of comparative genomics ranging from new quantitative
discoveries about genome structures and processes to theorems on the complexity of computational
problems inspired by genome comparison.

cmu computer science prerequisites: Comparative Genomics Aoife McLysaght, Daniel H.
Huson, 2005-12-17 This volume contains the papers presented at the 3rd RECOMB Comparative
Genomics meeting, which was held in Dublin, Ireland, on September 18-20, 2005.

cmu computer science prerequisites: Learning Engineering Toolkit Jim Goodell, Janet
Kolodner, 2022-07-25 The Learning Engineering Toolkit is a practical guide to the rich and varied
applications of learning engineering, a rigorous and fast-emerging discipline that synthesizes the
learning sciences, instructional design, engineering design, and other methodologies to support
learners. As learning engineering becomes an increasingly formalized discipline and practice, new
insights and tools are needed to help education, training, design, and data analytics professionals
iteratively develop, test, and improve complex systems for engaging and effective learning. Written
in a colloquial style and full of collaborative, actionable strategies, this book explores the essential
foundations, approaches, and real-world challenges inherent to ensuring participatory, data-driven,
learning experiences across populations and contexts. Introduction: What Is Learning Engineering?,
Chapter 1: Learning Engineering is a Process, and Chapter 2: Learning Engineering Applies the
Learning Sciences are freely available as downloadable Open Access PDFs at
http://www.taylorfrancis.com under a Creative Commons Attribution-Non Commercial-No
Derivatives (CC-BY-NC-ND) 4.0 license.

cmu computer science prerequisites: Genetic Algorithms for Machine Learning John ]J.
Grefenstette, 2012-12-06 The articles presented here were selected from preliminary versions
presented at the International Conference on Genetic Algorithms in June 1991, as well as at a
special Workshop on Genetic Algorithms for Machine Learning at the same Conference. Genetic
algorithms are general-purpose search algorithms that use principles inspired by natural population
genetics to evolve solutions to problems. The basic idea is to maintain a population of knowledge
structure that represent candidate solutions to the problem of interest. The population evolves over
time through a process of competition (i.e. survival of the fittest) and controlled variation (i.e.
recombination and mutation). Genetic Algorithms for Machine Learning contains articles on three
topics that have not been the focus of many previous articles on GAs, namely concept learning from
examples, reinforcement learning for control, and theoretical analysis of GAs. It is hoped that this
sample will serve to broaden the acquaintance of the general machine learning community with the
major areas of work on GAs. The articles in this book address a number of central issues in applying
GAs to machine learning problems. For example, the choice of appropriate representation and the
corresponding set of genetic learning operators is an important set of decisions facing a user of a
genetic algorithm. The study of genetic algorithms is proceeding at a robust pace. If experimental
progress and theoretical understanding continue to evolve as expected, genetic algorithms will
continue to provide a distinctive approach to machine learning. Genetic Algorithms for Machine
Learning is an edited volume of original research made up of invited contributions by leading
researchers.

cmu computer science prerequisites: The Changing Role of Physics Depts. in Modern
Universities Redish, John Ridgen, 1998-07-09 Annotation The proceedings of the August 1996
conference, arranged in two volumes, focus on the physics baccalaureate as passport to the
workplace; physics courses in service of students in other sciences and engineering; and the physics
department's responsibility in pre- and in-service education of teachers. Issues include the changing



goals of physics courses, the impact of physics education research on instruction, and applications of
modern technologies. Volume 1 contains the presentations and poster papers; volume 2 contains
description of 18 sample classes. No index. Annotation c. by Book News, Inc., Portland, Or.

cmu computer science prerequisites: Intelligent Tutoring Systems Vincent Aleven, Judy Kay,
Jack Mostow, 2010-05-29 The 10th International Conference on Intelligent Tutoring Systems, ITS
2010, cont- ued the bi-annual series of top-flight international conferences on the use of advanced
educational technologies that are adaptive to users or groups of users. These highly interdisciplinary
conferences bring together researchers in the learning sciences, computer science, cognitive or
educational psychology, cognitive science, artificial intelligence, machine learning, and linguistics.
The theme of the ITS 2010 conference was Bridges to Learning, a theme that connects the scientific
content of the conf- ence and the geography of Pittsburgh, the host city. The conference addressed
the use of advanced technologies as bridges for learners and facilitators of robust learning
outcomes. We received a total of 186 submissions from 26 countries on 5 continents: Aust- lia,
Brazil, Canada, China, Estonia, France, Georgia, Germany, Greece, India, Italy, Japan, Korea,
Mexico, The Netherlands, New Zealand, Pakistan, Philippines, Saudi Arabia, Singapore, Slovakia,
Spain, Thailand, Turkey, the UK and USA. We accepted 61 full papers (38%) and 58 short papers.
The diversity of the field is reflected in the range of topics represented by the papers submitted,
selected by the authors.

cmu computer science prerequisites: Software Engineering Richard W. Selby, 2007-06-04
This is the most authoritative archive of Barry Boehm's contributions to software engineering.
Featuring 42 reprinted articles, along with an introduction and chapter summaries to provide
context, it serves as a how-to reference manual for software engineering best practices. It provides
convenient access to Boehm's landmark work on product development and management processes.
The book concludes with an insightful look to the future by Dr. Boehm.

cmu computer science prerequisites: The Future of Software Engineering Sebastian Nanz,
2010-10-20 This book focuses on defining the achievements of software engineering in the past
decades and showcasing visions for the future. It features a collection of articles by some of the most
prominent researchers and technologists who have shaped the field: Barry Boehm, Manfred Broy,
Patrick Cousot, Erich Gamma, Yuri Gurevich, Tony Hoare, Michael A. Jackson, Rustan Leino, David
L. Parnas, Dieter Rombach, Joseph Sifakis, Niklaus Wirth, Pamela Zave, and Andreas Zeller. The
contributed articles reflect the authors’ individual views on what constitutes the most important
issues facing software development. Both research- and technology-oriented contributions are
included. The book provides at the same time a record of a symposium held at ETH Zurich on the
occasion of Bertrand Meyer’s 60th birthday.
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