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COMP 322: Fundamentals of Parallel Programming (Spring 2024)

Instructor: Mackale Joyner, DH 2063 TAs: Haoti_an Dgng, An_drew Ondara, Stefan Boskovic,
Huzaifa Ali, Raahim Absar
Piazza https://piazzaAcom/ri(_:e/s_pring2024/comp322 (Piazza is the preferred mediumfo = crogs- ELEC 323
site: r all course communications) listing:
Lecture Herzstein Amp Lecture MWEF 1:00pm - 1:50pm
location: times:
Lab Mon (Brockman 101) Lab Mon 3:00pm - 3:50pm (SB, HA, AO)
locations: . times:
Tue (Herzstein Amp) Tue 4:00pm - 4:50pm (RA, HD)

Course Syllabus

A summary PDF file containing the course syllabus for the course can be found here. Much of the syllabus information is also included below in this
course web site, along with some additional details that are not included in the syllabus.

Course Objectives

The primary goal of COMP 322 is to introduce you to the fundamentals of parallel programming and parallel algorithms, by following a pedagogic approach
that exposes you to the intellectual challenges in parallel software without enmeshing you in the jargon and lower-level details of today's parallel

systems. A strong grasp of the course fundamentals will enable you to quickly pick up any specific parallel programming system that you may encounter in
the future, and also prepare you for studying advanced topics related to parallelism and concurrency in courses such as COMP 422.

The desired learning outcomes fall into three major areas:

1) Parallelism: functional programming, Java streams, creation and coordination of parallelism (async, finish), abstract performance metrics (work, critical
paths), Amdahl's Law, weak vs. strong scaling, data races and determinism, data race avoidance (immutability, futures, accumulators, dataflow), deadlock
avoidance, abstract vs. real performance (granularity, scalability), collective & point-to-point synchronization (phasers, barriers), parallel algorithms, systolic
algorithms.

2) Concurrency: critical sections, atomicity, isolation, high level data races, nondeterminism, linearizability, liveness/progress guarantees, actors, request-
response parallelism, Java Concurrency, locks, condition variables, semaphores, memory consistency models.

3) Locality & Distribution: memory hierarchies, locality, data movement, message-passing, MapReduce

To achieve these learning outcomes, each class period will include time for both instructor lectures and in-class exercises based on assigned reading and
videos. The lab exercises will be used to help students gain hands-on programming experience with the concepts introduced in the lectures.

To ensure that students gain a strong knowledge of parallel programming foundations, the classes and homework will place equal emphasis on both
theory and practice. The programming component of the course will use the Habanero-Java Library (HJ-lib) pedagogic extension to the Java language
developed in the Habanero Extreme Scale Software Research project at Rice University. The course will also introduce you to real-world parallel
programming models including Java Concurrency, MapReduce. An important goal is that, at the end of COMP 322, you should feel comfortable
programming in any parallel language for which you are familiar with the underlying sequential language (Java or C). Any parallel programming primitives
that you encounter in the future should be easily recognizable based on the fundamentals studied in COMP 322.

Prerequisite

The prerequisite course requirements are COMP 182 and COMP 215. COMP 322 should be accessible to anyone familiar with the foundations of
sequential algorithms and data structures, and with basic Java programming. COMP 321 is also recommended as a co-requisite.

Textbooks and Other Resources

There are no required textbooks for the class. Instead, lecture handouts are provided for each module as follows. You are expected to read the relevant
sections in each lecture handout before coming to the lecture. We will also provide a number of references in the slides and handouts.The links to the
latest versions of the lecture handouts are included below:

® Module 1 handout (Parallelism)
® Module 2 handout (Concurrency)


https://wiki.rice.edu/confluence/display/PARPROG/322OfficeHours
https://wiki.rice.edu/confluence/display/PARPROG/HJ+Library
https://wiki.rice.edu/confluence/display/PARPROG/Resources
https://piazza.com/rice/spring2024/comp322
https://wiki.rice.edu/confluence/download/attachments/4435861/COMP322-Spring-2024-syllabus.pdf?version=1&modificationDate=1704498420889&api=v2
https://wiki.rice.edu/confluence/display/PARPROG/HJ+Library
http://habanero.rice.edu
https://www.clear.rice.edu/comp182/
http://www.clear.rice.edu/comp215/
https://www.clear.rice.edu/comp321/html/
https://wiki.rice.edu/confluence/download/attachments/4435861/module1.pdf?version=14&modificationDate=1704523356437&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/module2.pdf?version=8&modificationDate=1709508957950&api=v2

There are also a few optional textbooks that we will draw from during the course. You are encouraged to get copies of any or all of these books. They will
serve as useful references both during and after this course:

Fork-Join Parallelism with a Data-Structures Focus (FJP) by Dan Grossman (Chapter 7 in Topics in Parallel and Distributed Computing)
Java Concurrency in Practice by Brian Goetz with Tim Peierls, Joshua Bloch, Joseph Bowbeer, David Holmes and Doug Lea

Principles of Parallel Programming by Calvin Lin and Lawrence Snyder

The Art of Multiprocessor Programming by Maurice Herlihy and Nir Shavit

Lecture Schedule

Week Day Date Lecture Assigned Assigned Videos (see In-class Slides Work Work Worksheet
(2024) Reading Canvas site for video Worksheets Assigned Due Solutions
links)
1 Mon Jan 08 Lecture 1: Introduction worksheetl lecl- WS1-solution
slides
Wed Jan 10 Lecture worksheet2 lec02- WS2-solution
2: Functional slides

Programming

Fri Jan 12 Lecture 3: Higher worksheet3 lec3- WS3-solution
order functions slides
2 Mon Jan 15 No class: MLK
Wed Jan 17 Lecture 4: Lazy worksheet4 lec4- WS4-solution
Computation slides
Fri Jan 19 Lecture 5: Java worksheet5 lec5- Homework 1 WS5-solution
Streams slides
3 Mon Jan 22 Lecture 6: Map Module 1: Topic 2.4 Lecture, Topic 2.4 worksheet6 lecé- WS6-solution
Reduce with Java Section 2.4 Demonstration slides
Streams
Wed Jan 24 Lecture 7: Futures Module 1: Topic 2.1 Lecture , Topic 2.1 worksheet7 lec7- WS7-solution
Section 2.1 Demonstration slides
Fri Jan 26 Lecture 8: Async, Module 1: Topic 1.1 Lecture, Topic 1.1 worksheet8 lec8- WS8-solution
Finish, Computation | Sections 1.1, = Demonstration, Topic 1.2 slides
Graphs 1.2 Lecture, Topic 1.2
Demonstration
4 Mon Jan 29 Lecture 9: Ideal Module 1: Topic 1.3 Lecture, Topic 1.3 worksheet9 lec9- WS9-solution
Parallelism, Data- Section 1.3, Demonstration, Topic 4.5 slides
Driven Tasks 45 Lecture, Topic 4.5
Demonstration
Wed Jan 31 Lecture 10: Event- worksheet10 lec10- Homewo @ WS10-solution
based programming slides rk 1
model
Fri Feb 02 Lecture 11: GUI Module 1: Topic 1.4 Lecture , Topic 1.4 worksheet11 lec11- Homework 2 WS11-solution
programming, Sched | Section 1.4 Demonstration slides
uling/executing
computation graphs
5 Mon Feb 05 Lecture 12: Abstract = Module 1: Topic 1.5 Lecture , Topic 1.5 worksheet12 lec12- WS12-solution
performance Section 1.5 Demonstration slides
metrics, Parallel
Speedup, Amdahl's
Law
Wed Feb 07 Lecture 13: Accumul | Module 1: Topic 2.3 Lecture Topic 2.3 worksheet13 lec13- WS13-solution
ation and reduction. Section 2.3 Demonstration slides
Finish accumulators
Fri Feb 09 No class: Spring
Recess
6 Mon Feb 12 Lecture 14: Data Module 1: Sec | Topic 2.5 Lecture , Topic 2.5  worksheetl4 lec14- WS14-solution
Races, Functional & | tions 2.5, 2.6 ' Demonstration, Topic 2.6 slides
Structural Lecture, Topic 2.6
Determinism Demonstration
Wed Feb 14 Lecture 15: Limitation worksheet15 lec15- Homewo = WS15-solution
s of Functional slides rk 2
parallelism.

Abstract vs. real
performance. Cutoff
Strategy

Fri Feb 16 Lecture 16: Recursiv worksheet16 lec16- Homework 3 WS16-solution
e Task Parallelism slides


http://grid.cs.gsu.edu/~tcpp/curriculum/?q=system/files/ch7.pdf
http://grid.cs.gsu.edu/~tcpp/curriculum/?q=cedr_book
http://jcip.net/
http://www.pearsonhighered.com/educator/academic/product/0,3110,0321487907,00.html
http://www.elsevierdirect.com/companion.jsp?ISBN=9780123705914
https://wiki.rice.edu/confluence/download/attachments/4435861/WS01-ConcurrencyVsParallelism.pdf?version=3&modificationDate=1704742951244&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec01-Intro.pdf?version=3&modificationDate=1704728314936&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec01-Intro.pdf?version=3&modificationDate=1704728314936&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS01-ConcurrencyVsParallelism-solution.pdf?version=2&modificationDate=1704916986675&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS02-Functional.pdf?version=4&modificationDate=1704917056452&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec02-Functional.pdf?version=6&modificationDate=1704917040845&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec02-Functional.pdf?version=6&modificationDate=1704917040845&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS02-Functional-solution.pdf?version=3&modificationDate=1705100341689&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS03-HigherOrderFunctions.pdf?version=3&modificationDate=1705099231309&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec03-HigherOrderFunctions.pdf?version=4&modificationDate=1705082934587&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec03-HigherOrderFunctions.pdf?version=4&modificationDate=1705082934587&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS03-HigherOrderFunctions-solution.pdf?version=2&modificationDate=1705523536413&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS04-LazyComputation.pdf?version=3&modificationDate=1705520442845&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec04-LazyComputation.pdf?version=3&modificationDate=1705511530555&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec04-LazyComputation.pdf?version=3&modificationDate=1705511530555&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS04-LazyComputation-solution.pdf?version=3&modificationDate=1705697680730&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS05-Streams.pdf?version=3&modificationDate=1705693948399&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec05-Streams.pdf?version=4&modificationDate=1705683200365&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec05-Streams.pdf?version=4&modificationDate=1705683200365&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/comp322-s24-hw1.pdf?version=1&modificationDate=1705702697839&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS05-Streams-solution.pdf?version=3&modificationDate=1705981059060&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS06-MapReduce.pdf?version=3&modificationDate=1705953202028&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec06-MapReduce.pdf?version=3&modificationDate=1705942235480&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec06-MapReduce.pdf?version=3&modificationDate=1705942235480&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS06-MapReduce-solution.pdf?version=4&modificationDate=1706138013339&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS07-Futures.pdf?version=3&modificationDate=1706125362353&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec07-Futures.pdf?version=3&modificationDate=1706108494081&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec07-Futures.pdf?version=3&modificationDate=1706108494081&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS07-Futures-solution.pdf?version=3&modificationDate=1706301103735&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS08-ComputationGraphs.pdf?version=3&modificationDate=1706301241729&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec08-AsyncFinishCGs.pdf?version=3&modificationDate=1706280167862&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec08-AsyncFinishCGs.pdf?version=3&modificationDate=1706280167862&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec08-AsyncFinishCGs.pdf?version=3&modificationDate=1706280167862&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS08-ComputationGraphs-solution.pdf?version=3&modificationDate=1706570503083&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS09-DataDrivenTasks.pdf?version=1&modificationDate=1706570465174&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec09-IdealParDDFs.pdf?version=3&modificationDate=1706541739148&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec09-IdealParDDFs.pdf?version=3&modificationDate=1706541739148&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS09-DataDrivenTasks-solution.pdf?version=1&modificationDate=1706733221383&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS10-EventBasedProgramming.pdf?version=1&modificationDate=1706731341177&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec10-EventBasedProgramming.pdf?version=5&modificationDate=1706717002523&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec10-EventBasedProgramming.pdf?version=5&modificationDate=1706717002523&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS10-EventBasedProgramming-solution.pdf?version=1&modificationDate=1706904330466&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS11-Scheduling.pdf?version=2&modificationDate=1706904226424&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec11-SchedulingExecuting.pdf?version=2&modificationDate=1706892987957&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec11-SchedulingExecuting.pdf?version=2&modificationDate=1706892987957&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/comp322-s24-hw2.pdf?version=1&modificationDate=1706896005816&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS11-Scheduling-solution.pdf?version=2&modificationDate=1707165211046&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS12-Speedup.pdf?version=2&modificationDate=1707165274740&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec12-SpeedUpAmdahlsLaw.pdf?version=3&modificationDate=1707149655526&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec12-SpeedUpAmdahlsLaw.pdf?version=3&modificationDate=1707149655526&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS12-Speedup-solution.pdf?version=2&modificationDate=1707346129053&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS13-FinishAccumulators.pdf?version=2&modificationDate=1707346213998&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec13-FinishAccumulators.pdf?version=2&modificationDate=1707322770538&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec13-FinishAccumulators.pdf?version=2&modificationDate=1707322770538&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS13-FinishAccumulators-solution.pdf?version=2&modificationDate=1707769690950&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS14-ClassifyAlgorithms.pdf?version=2&modificationDate=1707763783632&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec14-DataRacesDeterminism.pdf?version=2&modificationDate=1707753554488&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec14-DataRacesDeterminism.pdf?version=2&modificationDate=1707753554488&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS14-ClassifyAlgorithms-solution.pdf?version=2&modificationDate=1707976024456&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS15-AbstractVsReal.pdf?version=2&modificationDate=1707976072271&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec15-AbstractVsRealPerformance.pdf?version=3&modificationDate=1707936718630&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec15-AbstractVsRealPerformance.pdf?version=3&modificationDate=1707936718630&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS15-AbstractVsReal-solution.pdf?version=2&modificationDate=1708114292725&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS16-PointerSkipping.pdf?version=2&modificationDate=1708114250885&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec16-RecursiveTaskParallelism.pdf?version=2&modificationDate=1708104176933&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec16-RecursiveTaskParallelism.pdf?version=2&modificationDate=1708104176933&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/comp322-s24-hw3.pdf?version=1&modificationDate=1708104886531&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS16-PointerSkipping-solution.pdf?version=2&modificationDate=1708380348650&api=v2
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Feb 19

Feb 21

Feb 23

Feb 26

Feb 28

Mar 01

Mar 04

Mar 06

Mar 08

Mar 11

Mar 13

Mar 15

Mar 18

Mar 20

Mar 22

Mar 25

Mar 27

Mar 29

Apr 01

Apr 03

Apr 05

Apr 08

Apr 10

Apr 12

Lecture 17: Midterm
Review

Lecture 18: Midterm
Review

Lecture 19: Fork
/Join programming
model. OS Threads.
Scheduler Pattern

Lecture 20: Data-
Parallel
Programming model.
Loop-Level
Parallelism, Loop
Chunking

Lecture 21: Barrier
Synchronization with
Phasers

Lecture 22: Stencil
computation. Point-
to-point
Synchronization with
Phasers

Lecture 23: Fuzzy
Barriers with Phasers

Lecture 24: Confinem
ent & Monitor
Pattern. Critical
sections

Global lock

Lecture 25: Atomic
variables,
Synchronized
statements

No class: Spring
Break

No class: Spring
Break

No class: Spring
Break

Lecture 26: Java
Threads and Locks

Lecture 27: Read-
Write Locks, Soundn
ess and progress
guarantees

Lecture 28: Dining
Philosophers
Problem

Lecture 29: Lineariza
bility of Concurrent
Objects

Lecture 30: Parallel
Spanning Tree,
other graph
algorithms

Lecture 31: Message
-Passing
programming model
with Actors

Lecture 32: Active
Object Pattern.
Combining Actors
with task parallelism

Lecture 33: Task
Affinity and locality.
Memory hierarchy

Lecture 34: Eureka-
style Speculative
Task Parallelism

No class: Solar
Eclipse

Lecture 35: Scan
Pattern. Parallel
Prefix Sum

Lecture 36: Parallel
Prefix Sum
applications

Module 1:
Sections 3.1,
32,33

Module 1:
Sections 3.4

Module 1: Sec
tions 4.2, 4.3

Module 1:
Section 4.1

Module 2:
Sections 5.1,
5.2

Module 2:
Sections 5.4,
7.2

Module 2:
Sections 7.1,

Module 2:
Section 7.3

Module 2:
Sections 7.4

Module 2:
Sections 6.1,
6.2

Module 2:
Sections 6.3,
6.4

Topic 2.7 Lecture, Topic 2.7
Demonstration, Topic 2.8
Lecture, Topic 2.8
Demonstration

Topic 3.1 Lecture, Topic 3.1
Demonstration , Topic 3.2
Lecture, Topic 3.2
Demonstration, Topic 3.3
Lecture, Topic 3.3
Demonstration

Topic 3.4 Lecture, Topic 3.4
Demonstration

Topic 4.2 Lecture, Topic 4.2
Demonstration, Topic 4.3
Lecture, Topic 4.3
Demonstration

Topic 4.1 Lecture, Topic 4.1
Demonstration

Topic 5.1 Lecture, Topic 5.1
Demonstration, Topic 5.2
Lecture, Topic 5.2
Demonstration, Topic 5.6
Lecture, Topic 5.6
Demonstration

Topic 5.4 Lecture, Topic 5.4
Demonstration, Topic 7.2
Lecture

Topic 7.1 Lecture, Topic 7.3
Lecture

Topic 7.3 Lecture, Topic 7.5
Lecture

Topic 7.6 Lecture

Topic 7.4 Lecture

Topic 6.1 Lecture, Topic 6.1
Demonstration, Topic 6.2
Lecture, Topic 6.2
Demonstration

Topic 6.3 Lecture, Topic 6.3
Demonstration, Topic 6.4
Lecture, Topic 6.4
Demonstration

worksheet19

worksheet20

worksheet21

worksheet22

worksheet23

worksheet24

worksheet25

worksheet26

worksheet27

worksheet28

worksheet29

worksheet30

worksheet31

worksheet32

worksheet33

worksheet34

worksheet35

worksheet36

lec17-
slides

lec18-
slides

lec19-
slides

lec20-
slides

lec21-
slides

lec22-
slides

lec23-
slides

Homewo
rk 3 (CP
1)

lec24-
slides

lec25-
slides

lec26-
slides

lec27-
slides

Homewo
rk 3 (CP
2)

lec28-
slides

lec29-
slides

lec30-
slides

lec31-
slides

lec32-
slides

Homework 4 = Homewo
rk 3 (All)

lec33-
slides

lec34-
slides

lec35-
slides

Homewo
rk 4 (CP
1

lec36-
slides

WS19-solution

WS20-solution

WS21-solution

WS22-solution

WS23-solution

WS24-solution

WS25-solution

WS26-solution

WS27-solution

WS28-solution

WS29-solution

WS30-solution

WS31-solution

WS32-solution

WS33-solution

WS34-solution

WS35-solution

WS36-solution


https://wiki.rice.edu/confluence/download/attachments/4435861/lec17-MidtermReview.pdf?version=5&modificationDate=1708366164888&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec17-MidtermReview.pdf?version=5&modificationDate=1708366164888&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec18-MidtermReview.pdf?version=2&modificationDate=1708527799131&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec18-MidtermReview.pdf?version=2&modificationDate=1708527799131&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS19-JavaForkJoin.pdf?version=2&modificationDate=1708720385009&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec19-JavaForkJoin.pdf?version=2&modificationDate=1708706974870&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec19-JavaForkJoin.pdf?version=2&modificationDate=1708706974870&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS19-JavaForkJoin-solution.pdf?version=2&modificationDate=1708985201089&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS20-IterativeAveraging.pdf?version=1&modificationDate=1709131603441&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec20-LoopParallelism.pdf?version=1&modificationDate=1708955802688&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec20-LoopParallelism.pdf?version=1&modificationDate=1708955802688&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS20-IterativeAveraging-solution.pdf?version=1&modificationDate=1709150271368&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS21-PhasersBarrier.pdf?version=1&modificationDate=1709150380551&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec21-PhasersBarrier.pdf?version=1&modificationDate=1709131568727&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec21-PhasersBarrier.pdf?version=1&modificationDate=1709131568727&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS21-PhasersBarrier-solution.pdf?version=1&modificationDate=1709325488748&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS22-PhasersPointToPoint.pdf?version=1&modificationDate=1709323356833&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec22-PhasersPointToPoint.pdf?version=1&modificationDate=1709303534445&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec22-PhasersPointToPoint.pdf?version=1&modificationDate=1709303534445&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS22-PhasersPointToPoint-solution.pdf?version=1&modificationDate=1709669295704&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS23-PhasersFuzzyBarrier.pdf?version=1&modificationDate=1709669354303&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec23-PhasersFuzzyBarrier.pdf?version=2&modificationDate=1709569902693&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec23-PhasersFuzzyBarrier.pdf?version=2&modificationDate=1709569902693&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS23-PhasersFuzzyBarrier-solution.pdf?version=1&modificationDate=1709756023573&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS24-Isolation.pdf?version=2&modificationDate=1709756065499&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec24-CriticalSectionsIsolated.pdf?version=2&modificationDate=1709740164974&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec24-CriticalSectionsIsolated.pdf?version=2&modificationDate=1709740164974&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS24-Isolation-solution.pdf?version=2&modificationDate=1710174084994&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS25-AtomicsSynchronized.pdf?version=2&modificationDate=1710174162958&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec25-AtomicsSynchronized.pdf?version=4&modificationDate=1709919699857&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec25-AtomicsSynchronized.pdf?version=4&modificationDate=1709919699857&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec25-AtomicsSynchronized.pdf?version=4&modificationDate=1709919699857&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS25-AtomicsSynchronized-solution.pdf?version=3&modificationDate=1710798090570&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS26-TryLocks.pdf?version=1&modificationDate=1710798142877&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec26-JavaThreadsLocks.pdf?version=1&modificationDate=1710769371106&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec26-JavaThreadsLocks.pdf?version=1&modificationDate=1710769371106&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS26-TryLocks-solution.pdf?version=1&modificationDate=1710961898964&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS27-JavaLocksSemaphores.pdf?version=1&modificationDate=1710961840742&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec27-RWJavaLocksSoundness.pdf?version=1&modificationDate=1710945653588&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec27-RWJavaLocksSoundness.pdf?version=1&modificationDate=1710945653588&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS27-JavaLocksSemaphores-solution.pdf?version=1&modificationDate=1711139813174&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS28-DiningPhilosophers.pdf?version=1&modificationDate=1711139784871&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec28-DiningPhilosophers.pdf?version=1&modificationDate=1711118869923&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec28-DiningPhilosophers.pdf?version=1&modificationDate=1711118869923&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS28-DiningPhilosophers-solution.pdf?version=1&modificationDate=1711395311492&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS29-Linerizability.pdf?version=1&modificationDate=1711395028933&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec29-Linearizability.pdf?version=2&modificationDate=1711377720410&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec29-Linearizability.pdf?version=2&modificationDate=1711377720410&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS29-Linerizability-solution.pdf?version=1&modificationDate=1711571352404&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/WS30-SpanningTrees.pdf?version=1&modificationDate=1711571304545&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec30-SpanningTree.pdf?version=1&modificationDate=1711557488771&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lec30-SpanningTree.pdf?version=1&modificationDate=1711557488771&api=v2

14 Mon Apr 15 Lecture 37: Overview lec37-

of other models and slides
frameworks
Wed Apr 17 Lecture 38: Course lec38- Homewo
Review (Lectures 19- slides rk 4 (All)
34)
Fri Apr 19 Lecture 39: Course lec39-
Review (Lectures 19- slides
34)
Lab Schedule
Lab # Date (2023) Topic Handouts Examples
1 Jan 08 Infrastructure setup lab0-handout

lab1-handout

R Jan 15 No lab this week (MLK)

2 Jan 22 Functional Programming lab2-handout
3 Jan 29 Futures lab3-handout
4 Feb 05 Data-Driven Tasks lab4-handout
R Feb 12 No lab this week

R Feb 19 No lab this week (Midterm Exam)

5 Feb 26 Loop Parallelism lab5-handout | image kernels
6 Mar 04 Recursive Task Cutoff Strategy lab6-handout
R Mar 11 No lab this week (Spring Break)

7 Mar 18 Java Threads lab7-handout
8 Mar 25 Concurrent Lists lab8-handout
9 Apr 01 Actors lab9-handout
_ Apr 08 No lab this week (Solar Eclipse)

_ Apr 15 No lab this week

Grading, Honor Code Policy, Processes and Procedures

Grading will be based on your performance on four homework assignments (weighted 40% in all), two exams (weighted 40% in all), lab exercises
(weighted 10% in all), online quizzes (weighted 5% in all), and in-class worksheets (weighted 5% in all).

The purpose of the homework is to give you practice in solving problems that deepen your understanding of concepts introduced in class. Homework is
due on the dates and times specified in the course schedule. No late submissions (other than those using slip days mentioned below) will be accepted.

The slip day policy for COMP 322 is similar to that of COMP 321. All students will be given 3 slip days to use throughout the semester. When you use a
slip day, you will receive up to 24 additional hours to complete the assignment. You may use these slip days in any way you see fit (3 days on one
assignment, 1 day each on 3 assignments, etc.). Slip days will be tracked using the README.md file. Other than slip days, no extensions will be given
unless there are exceptional circumstances (such as severe sickness, not because you have too much other work). Such extensions must be requested
and approved by the instructor (via e-mail, phone, or in person) before the due date for the assignment. Last minute requests are likely to be denied.

Labs must be submitted by the following Monday at 3pm. Labs must be checked off by a TA.
Worksheets should be completed by the deadline listed in Canvas so that solutions to the worksheets can be discussed in the next class.
You will be expected to follow the Honor Code in all homework and exams. The following policies will apply to different work products in the course:
® In-class worksheets: You are free to discuss all aspects of in-class worksheets with your other classmates, the teaching assistants and the
professor during the class. You can work in a group and write down the solution that you obtained as a group. If you work on the worksheet

outside of class (e.g., due to an absence), then it must be entirely your individual effort, without discussion with any other students. If you use any
material from external sources, you must provide proper attribution.


https://wiki.rice.edu/confluence/download/attachments/4435861/comp322-s24-lab0.pdf?version=1&modificationDate=1704522648446&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/comp322-s24-lab1.pdf?version=1&modificationDate=1704684382557&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/comp322-s24-lab2.pdf?version=2&modificationDate=1705939612599&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/comp322-s24-lab3.pdf?version=1&modificationDate=1706541291434&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/comp322-s24-lab4.pdf?version=1&modificationDate=1707148104834&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/comp322-s24-lab5.pdf?version=1&modificationDate=1708959137424&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/lab5-slides.pdf?version=7&modificationDate=1708959014915&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/comp322-s24-lab6.pdf?version=1&modificationDate=1709563659763&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/comp322-s24-lab7.pdf?version=1&modificationDate=1710769214301&api=v2
https://wiki.rice.edu/confluence/download/attachments/4435861/comp322-s24-lab8.pdf?version=1&modificationDate=1711374501789&api=v2

® Weekly lab assignments: You are free to discuss all aspects of lab assignments with your other classmates, the teaching assistants and the
professor during the lab. However, all code and reports that you submit are expected to be the result of your individual effort. If you work on the
lab outside of class (e.g., due to an absence), then it must be entirely your individual effort, without discussion with any other students. If you use
any material from external sources, you must provide proper attribution (as shown here).

* Homework: All submitted homework is expected to be the result of your individual effort. You are free to discuss course material and approaches
to problems with your other classmates, the teaching assistants and the professor, but you should never misrepresent someone else’s work as
your own. If you use any material from external sources, you must provide proper attribution.

® Quizzes: Each online quiz will be an open-notes individual test. The student may consult their course materials and notes when taking the
quizzes, but may not consult any other external sources.

® Exams: Each exam will be a open-book, open-notes, and open-computer individual test, which must be completed within a specified time
limit. No external materials may be consulted when taking the exams.

For grade disputes, please send an email to the course instructors within 7 days of receiving your grade. The email subject should include COMP 322 and
the assignment. Please provide enough information in the email so that the instructor does not need to perform a checkout of your code.

Accommodations for Students with Special Needs

Students with disabilities are encouraged to contact me during the first two weeks of class regarding any special needs. Students with disabilities should
also contact Disabled Student Services in the Ley Student Center and the Rice Disability Support Services.


http://www.dartmouth.edu/~writing/sources
http://www.rice.edu/projects/lsc/
http://dacnet.rice.edu/%7Edss/
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