Chapter 1: Advanced Introduction to
Concurrent and Parallel Programming
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Chapter 2: Amdahl's Law
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Chapter 3: Working with Threads in Python
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Chapter 4: Using the with Statement in
Threads
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Chapter 5: Concurrent Web Requests

<div class="topNavTop">
<p>Welcome to Chilli restaurant</p>
<div class="topNavRight">
<img src="assets/top-nav/icon-phone.png">
<p>416-455-3221</p=>
<img src="assets/top-nav/icon-email.png">
<p>info@company.com</p>
<img src="assets/top-nav/icon-magnifying-glass.png">
</div>
</div>
<div class="topNavBottom">
<img src="assets/chilli-logo.png">
<div class="topNavRightBottom'>
<a href="index.html1">HOME</a>
<a href="menu.html">MENU</a>
<a href="events.html">EVENTS</a>
<a href="#contact">CONTACT</a>
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Chapter 6: Working with Processes in
Python

[ ) @ Activity Monitor (My Processes)
L - CPU Memory Energy Disk Network
Process Name % CPU CPU Time  Threads Idle Wake Ups PID  User
Google Chrome Helper 40.2 1:42.47 20 167 89735 gquannguyen
B Activity Monitor 1.7 188 5 2 90024 quannguyen
G Google Chrome 1.4 15:37.27 37 27 80968 quannguyen
A Screencapturetb 1.2 0.29 6 2 90038 quannguyen
MTLCompilerService 0.6 0.16 4 0 90039 quannguyen
screencapture 0.5 0.07 4 0 90035 quannguyen
Google Chrome Helper 0.4 41.69 14 9 88787 quannguyen
Google Chrome Helper 0.3 7:00.50 13 58 80974 quannguyen
Google Chrome Helper 0.3 16.39 15 1 89481 gquannguyen
Google Chrome Helper 0.2 28.81 13 10 80998 quannguyen
Google Chrome Helper 0.2 2:00.92 15 2 80993 quannguyen
sharingd 0.1 3:00.62 5 1 326 quannguyen
cfprefsd 0.1 42.08 6 0 267 quannguyen
identityservicesd 0.1 2:46.95 7 0 293 quannguyen
=) Dr. Cleaner 0.1 13:39.59 8 1 494 quannguyen
Google Chrome Helper 0.1 1:12.94 14 0 80983 quannguyen
Google Chrome Helper 0.1 21.63 14 0 80976 gquannguyen
&) CleanMyMac 3 Menu 0.1 3:52.92 4 0 415 quannguyen
UserEventAgent 0.0 57.91 7 5 268 quannguyen
SafariBookmarksSyncAgent 0.0 58.62 4 1 331 quannguyen
CommCenter 0.0 51.83 8 1 272 quannguyen
<) Spotlight 0.0 2372, 6 0 356 quannguyen
System: 3.81% CPU LOAD Threads: 15637
User: 11.80% Processes: 377
Idle: 84.39%
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Chapter 7: Reduction Operators in
Processes
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Chapter 8: Concurrent Image Processing






















Chapter 9: Introduction to Asynchronous

Programming
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Chapter 10: Implementing Asynchronous
Programming in Python
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Chapter 11: Building Communication
Channels with asyncio

Application Layer
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* N/w access to Application e.g. Web Browser
(IE, Mozilla Firefox, Google Chrome)

* Type of Data; HTTPS - Encryption Services
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isolated.
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* Cable
* Network Interface Cards - Electric Signals
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Chapter 12: Deadlocks
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Chapter 13: Starvation
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Activity of readers and writers on shared data:

Readers - Writers

reader shared [
2 data

reader
R

*Readers - only read the data set do not perform
any updates

*Writers - can both read and write




Chapter 14: Race Conditions
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] The mkdir race condition

mikdir » 1. Allocate
space
3. Transfer
ownership

2. Create link to
password file




Chapter 15: The Global Interpreter Lock

"'a" Is actually reference to object
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Chapter 16: Designing Lock-Based and
Mutex-Free Concurrent Data Structures

¢ Correct behavior ¢ incorrect behavior
< read Task 2 gets the < read

Task 1 and task edit

2 work on the
same data

read

.
Lgd

edit write

write

A

write

v

Update from
v v v task 2 gets v v

overwritten by
task 1




40
35
30
25

(=]
o~

SpUCORS

w
—1

10

10




10

1.4~

T
™~
—

T
e
—

T
@«
o

T
©
o

SPU0J3S Ul Wil

0.2 A1

Number of threads




Thread 1
Local
Counter

Thread 2
Local
Counter

Global

Counter

Thread 4
Local
Counter

Thread 3
Local
Counter




Time in seconds

—— Single counter

1.4 1 —— Approximate counter

1.2

1.0

0.8

0.6

0.4

0.2 1

4

6
Number of threads

10

A ——> Adata

B ——> Bdata

C —— Cdata

Refreshing
the Primary

B ——> Bdata

C —— Cdata




Primary
l

A ——> Adata

B —— Bdata

C ——> Cdata

>

First Thread
Requesting
Primary Data

A ata

B ——> Bdata

C ——> Cdata

A ——> Adata

B ——> Bdata

C ——> Cdata

<::DI

A ——)> Adata

B ——> Bdata

C ——> Cdata

A ata

B ——> Bdata

C ——> Cdata




Chapter 17: Memory Models and Operations
on Atomic Types
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Chapter 18: Building a Server from Scratch
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Chapter 19: Testing, Debugging, and
Scheduling Concurrent Applications
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