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Learning Objectives in this Lesson

« Understand the course topics &
logistics

Course philosophy
Course contents
Structure of the Lecture Material

Overview of the assignments &
assessments




Course Philosophy




Course Philosophy

« While patterns & programming can be
discussed abstractly, effective design &
implementation practices are not best
learned by generalities.

“Sitting & thinking” is not sufficient...




Course Philosophy

 Instead, it's better to see how applying
timeless software patterns & advanced
object-oriented & generic design &
programming techniques can help
improve nontrivial programs




Course Philosophy

 Instead, it's better to see how applying
timeless software patterns & advanced
object-oriented & generic design &
programming techniques can help
improve nontrivial programs, e.g.,

 Easier to write & read;
 Easier to maintain & modify;
« More efficient & robust.

This course involves /ots of hands-on
software review, development, & testing




Foundations for this Course Philosophy

 I've been programming C++ since 1986

| was there, Gandalyf. -




Foundations for this Course Philosophy

I was editor-in-chief of the C++ Report

& have written books on C++ & patterns

C++ Network
Programming

Systematic Reuse with ACE and Frameworks

Douglas C. Schmidt
Stephen D, Huston
Fureword by Frank Buschimann

C++ Network
Programming

Mastering Compiexity with ACE and Patterns

Douglas C, Schmidt
Stephen D. Huston
Foreword ve VInoski

G+ In-Depth Series + Bjarne Stroustrup

PATTERN-ORIENTED
SOFTWARE
ARCHITECTURE

On Patterns and Pattern Languages

PATTERN-ORIENTED
SOFTWARE
ARCHITECTURE

A Patiorn Language lor
Bistridated Computing

IR

PATTERN-ORIENTED
SOFTWARE
ARCHITECTURE

LIICTEER  Patterns far Concurrent
and Networked Objects

WHAT YOU SHOULD KNOW ABOUT C++ TRAINING

<+ REPORT

THE INTERNATIONAL AUTHORITY ON C++- DEVELOPMENT

Software design ™
the emerging patterns
Event handling power S ;

in object database programming

Using templates and
overloading by example

Two techniques for
reducing instantiation time

Is const worth a
thousand words?

What not to inherit for reuse
Pointers vs. references tutorial

Secrets to creating
“good” 0-0 design

== mDoes a member function '{

change its object?
=== wHeap memory debugging %\ >
; toosformrl'dm gl

See www.dre.vanderbilt.edu/~schmidt/C\V.html

& en.wikipedia.org/wiki/C++ Report
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Foundations for this Course Philosophy

« I've written millions of lines of widely-used
open-source C++ software

See download.dre.vanderbilt.edu
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Foundations for this Course Philosophy

« Taught more than 500,000 students in
face-to-face & online courses

UNIVERSITY
Pattern-Oriented Software
Architectures for
Concurrent and Networked
Software

Douglas C. Schmidt

In this course we will leam how to apply pattems, pattern languages,

and frameworks to alleviate the complexity of developing concurrent and
networked software.

o
-
&

¥

Preview

Next Session: 141 243 eh449
Mar 4th 2013 (8 weeks long) [T ed!

wiwest| R 4 | [Hike

Workload: 4-6 hours/week

About the Course

The advent of multi-core and distributed-core processors, coupled with ubiquitous wireless and wired connectivity, is driving the need for software
engineers and p who understand how to develop concurrent and networked software. Despite many improvements In processors

and networks, however. p and networked software remains hard and developing high quality reusable concurrent

and networked software is even harder. The principles, methods, and skills required to develop such software are best learned by understanding
pattern, pattern languages, and frameworks.

Android App

Development
Specialization

Launch Your Android App Development Career. Master the knowledge and skills necessary
to develop maintainable mobile computing apps

See www.dre.vanderbilt.edu/~schmidt/DigitalLearning
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Summary of the
Course Contents
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Summary of Course Contents

« Topics important to developing
& evolving quality C++ software
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Summary of Course Contents

« Topics important to developing
& evolving quality C++ software

« Reuse of patterns & software
components \
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Summary of Course Contents

« Topics important to developing
& evolving quality C++ software

 Developing, documenting,
testing, & applying reusable
classes & frameworks
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Summary of Course Contents

 Patterns will be taught via an
extended case study
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Summary of Course Contents

 Patterns will be taught via an

extended case study
i PrOVIde gOOd rOIe mOdels |‘| ExpressionTree
for software designs
-5%(4+3)
% ExpressionTree > ComponentNode
% << create >> i \— [ A 1
1 Composite LeafNode
v UnaryNode
Java lterator /\ I
Composite

Iterator — [ BinaryNode -

: /\

LevelOrder
Iterator
InOrder
Iterator
C++
PostOrder
EEE Iterator » Ct++
Stack
PreOrder
Strategy Iterator




Summary of Course Contents

 Patterns will be taught via an
extended case study

* Clearly articulate design
tradeoffs
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Summary of Course Contents

» Object-oriented & generic design
& programming techniques will
be taught via many examples

-
=
A
7
&7
&g
7
N7
L7

See github.com/douglascraigschmidt/CPlusPlus
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Summary of Course Contents

» Object-oriented & generic design Subject p—
& programming techniques will o
be taught via many examples S rLict - N A
 e.g., show how to build notify();
software architectures that Zgig:i ° ConcreteObserver
minimize dependencies & notify 0 Observer update 0
coupling between components | e, pattern dospmiiilie

for all observers
in observerList do s->getData() N
observer.update()
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Summary of Course Contents

« T assume you know some C++

* i.e., equivalent to what’s covered
in CS 2201
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Summary of Course Contents

« I assume you know some C++

* i.e., equivalent to what’s covered
in CS 2201

Y \

No matter what you know about C++, you'll learn a /ot more!




Structure of the
Lecture Material

22



Structure of the Lecture Material

* This course has four main sections

Section _____Topics

C++ Review & - Overview of basic object-oriented &
Overview generic programming features

- Overview of the Clion IDE
Advanced C++ « C++11 & C++14 features

Programming

Standard Template - Containers, iterators, algorithms
Library (STL)

Design Patterns - Expression tree case study

23



Structure of the Lecture Material

* This course has four main sections

e Each Section is
composed of
Modules

24



Structure of the Lecture Material

* This course has four main sections

* Each Module
is composed
of Parts
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Structure of the Lecture Material

* This course has four main sections

* Each Part is a
single lecture
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Structure of the Lecture Material

* This course has four main sections

* Each Part is a
single lecture

» Each Part is
composed of
segments

Screencasts of each lecture “Part” & slides will be recorded
& uploaded to www.dre.vanderbilt.edu/~schmidt/cs251
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Structure of the Lecture Material

* There will be a weekly quiz on
material covered in the lectures

I recommend studying for quizzes by watching screencasts
of lectures at www.dre.vanderbilt.edu/~schmidt/cs251
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Structure of the Lecture Material

* There will be a weekly quiz on

material covered in the lectures

* 1st quiz will be on Friday using
Brightspace

29



Structure of the Lecture Material

* There will be a weekly quiz on
material covered in the lectures

15t quiz will be on Friday using
Brightspace

» Graded quizzes will be available
by the start of the next class
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Structure of the Lecture Material

* This course has four main sections
* There will be a weekly quiz on

material covered in the lectures 23 g%
* There will be a cumulative final m

exam that covers all the lectures

CALM

GOOD LUCK ON
FINAL EXAMS

Final exam time is 9am to noon, final day of the class |




Structure of the Lecture Material

* The relative weighting* of each
portion of the course is:

« 45% Quizzes
- 40% Programming projects
. 10% Final exam

. 05% Participation
* Relative weighting may change

32



Overview of the
Assignments &
Assessments
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Overview of Assignments & Assessments

* Programming assignments should be
written in C++ using Clion 2020.1

@ e Edit View MNavigate Code Refactor Build Run Tools VCS Window Help  CPP-templates-4_a - maincpp - Clion - X
4a  Ghmain.cpp ~ CPP-templates-4_a|Debug ¥ B # G & Gt ¥ v ® 5 B Q
E; Project + @ T W — & maincpp i stackh aw stackcpp 6;_
e 09 p dnt maith() {
| 10 Ctry {
% e 11 // Multiple stacks that are created auvtomatically.
e e 12 stack<int> s1(size:10), s2(size: 100);

13 int item = 0;

14

15 while (!'sl1.full())

16 sl.push(item++);

17

18 while ('!'sl.empty()) {

19 cout << "top item = " << sl.top() << endl;

20 sl.pop();

21 s

22

23 sl = s2; // No aliasing problem with copy assignment

24 // sl.top_ = 10; // Access problem caught at compile-time!

25 // Termination is handled automatically.
% 26 catch (std::out_of_range &ex) {
‘% )7 callt e "rannht ant AfF ranna aveantinn" << andl -

M oGt B Terminal A CMake = §TODO Q) Event Log

[} @ 9:8 CRLF UTF-8 4spaces C++: CPP-templates-4_.a|Debug | master W &

See github.com/douglascraigschmidt/CS251/wiki/Installing-Software



https://github.com/douglascraigschmidt/CS251/wiki/Installing-Software

Overview of Assignments & Assessments

 All source code for assignments
& examples available at GitHub

douglascraigschmidt / CS251 @unwatch~ 1 SHstar 2 YFork 0

This contains the source code examples and programming assignments for my CS 251 class — Edit

<» Code
3 commits 1 branch 0 releases 1 contributo
@ Issues 0
E Poranch: master~  CS251 / + = 11 Pull Requests 0
First pass. EE Wiki
douglascraigschmidt authored 14 seconds ago latest commit dfsd42fec1 E&
Bl assignments/assignment1 First pass. 14 seconds ago 4~ Pulse
Bl ex/ExpressionTree Added first cut of the expression tree 9 minutes ago
lali Graphs
B _gitignore Added first cut of the expression tree. 9 minutes ago
E rREADME.md Initial commit 5 days ago ¥ settings
README.md R
S$SH clone URL

&

CSZ 51 You can clone with HTTPS, SSH,

or Subversion. @

[« Clone in Desktop
This contains the source code examples and programming assignments for my CS 251 class
<> Download ZIP

Go to GitHub at github.com/douglascraigschmidt/CS251
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Overview of Assignments & Assessments

=2 GitLab

 All source code for asagnments Open source software to
& examples available at GitHub collaborate on code
° 1 itLab offers git repository management, code reviews, issue
You WI” need to Iearn hOW to t(:at-l_king, activi%;fegds ;ngwikis. Eiterpr?ses install GitLab on-
use GltLab et al_ premise and connect it with LDAP and Active Directory servers for

secure authentication and authorization. A single GitLab server can
handle more than 25,000 users but it is also possible to create a
high availability setup with multiple active servers.

Do you want more from your GitlLab installation? A subscription
bundles the Enterprise Edition with support from the GitLab team.
The Enterprise Edition allows you to sync LDAP groups, control
pushes via git hooks, integrate better with Jenkins and Jira, and to
run MySQL and forward logs when using our Omnibus package. Our
service engineers will help you keep your server running smoothly.

GitLab Community Edition Get a subscription

See github.com/douglascraigschmidt/CS251/wiki/Installing-Software
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Overview of Assignments & Assessments

 All source code for assignments
& examples available at GitHub

* Be prepared to update your
repositories multiple times

“If you don’tlike change, you're
going to like irrelevance even less.”
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Overview of Assignments & Assessments

* The assignments will provide
you with a range of experience
with pattern-/object-oriented &

generic C++ programming CALM

AND

FINISH YOUR
COURSEWORK

See github.com/douglascraigschmidt/
CS251/tree/master/assignments
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Overview of Assignments & Assessments

* The assignments will provide
you with a range of experience
with pattern-/object-oriented &

generic C++ programming CALM

» Assignments & examples will
be released throughout the AND

FINISH YOUR
COURSEWORK

See github.com/douglascraigschmidt/
CS251/tree/master/assignments
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Overview of Assignments & Assessments

* Assessments will be done via
reviews by course staff

See www.dre.vanderbilt.edu/~schmidt/cs251/assignments.html
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Overview of Assignments & Assessments

Assignment

Submit ( e
Program

Feedback to
students
Instructor

Review -

* Assessments will be done via
Program

reviews by course staff

gFirgille TA/Grader
Review Resubmit
Program

41



Overview of Assignments & Assessments

* Assessments will be done via
reviews by course staff

e Assignments & reviews must
be submitted on time or you
will receive a 0

See www.dre.vanderbilt.edu/~schmidt/cs251/assignments.html
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Overview of Assignments & Assessments

T WILL NOT PLAGIARIZE ANOTHER'S WORK
T WILL NOT PLAGIARIZE ANOTHER’S WORK
T WILL NOT PLAGIARIZE ANOTHER’S WORK
T WILL NOT PLAGIARIZE ANOTHER’S WORK
T WILL NOT PLAGIARIZE ANOTHER’S WORK
I WILL NOT PLAGIARIZE

* Assessments will be done via
reviews by course staff

* Work must be your own

www.vanderbilt.edu/student handbook/the
-honor-system# statement-of-the-honor-code
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Overview of Assignments & Assessments

Assessment Category %

Execution correctness 40%

Structure (e.g., modularization, 30%
information hiding, etc.)

Insightful programming (e.g., 10%
developing reusable class
components, etc.)

Consistent style (e.q., 10%
capitalization, indenting, etc.)
« Assessment criteria Appropriate commenting style  10%

44






Summary

* You will get out of this course
what you put into it

46



Summary

* You will get out of this course
what you put into it

* Be prepared to work hard

HARD WORK

“Human Felicity is produc'd not so much by great
Pieces of good Fortune that seldom happen, as by little
Advantages that occur every Day” - Benjamin Franklin

47



Summary

 You will get out of this course
what you put into it

KEEP

Do not miss deadlines...

CALM

AND

MEET
DEADLINES

48



Summary

* You will get out of this course
what you put into it

 Participate

See piazza.com/vanderbilt/summer2020/cs3251
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Summary

* You will get out of this course
what you put into it

 Avail yourself of available /'  oOnline

resources

\ Forums

See www.dre.vanderbilt.edu/~schmidt/cs251
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Summary

* You will get out of this course
what you put into it

 Avail yourself of available /'  oOnline
resources | Forums

Please resist the urge to email me directly!




Summary

* You will get out of this course
what you put into it

({’ 0
(1

‘l"f

* There are abundant opportunities!

See www.naceweb.org/job-market/compensation/starting-
salary-projections-for-top-earning-degrees-level/
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