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Hrst Year Programming Courses’ outline

Computer Programming, 1'st Semester Programming techniques, 2’nd Semester
|O operations Algorithm design and analysis
Conditional structures Algorithm correctness and testing
Repetitive structures Sorting Algorithms
Data structures / (vector, matrix) Abstract Datatypes (Linked lists, Stacks &
Queues)

Operationswith Strings

Graphsrepresentation and traversal
Functions

Dynamic programming
Recursivity



Hrst Year Programming Courses’ evaluation

Computer Programming, 1'st Semester Programming techniques, 2’nd Semester
Oral exam (50 %) Written exam (40 %)
Lab test on computers (25 %) Lab activity during the semester (30 %)
Lab activity during the semester (25%) Homeworks
Homeworks Lab test on computers
Lab test on computers Individual Project or Team Project ( 30 %)

Technical Documentation written in Latex

Doxygen generated documentation from code
comments

Code solving specific problems



Hrst Year Programming Courses’ Info

Computer Programming, 1'st Semester Programming techniques, 2’nd Semester
120 students 120 students
60 Romanian teaching 60 Romanian teaching
60 English teaching 60 English teaching
4 assistants 1 assistant
1teacher 1teacher
14 labs (2h each) 14 labs (2h each)
14 courses (2h each) 14 courses (2h each)

14 seminars (1h each)



Administrative support
resources



Problem statement

e The University and Faculty
does not enforce a common
CMS.

Qurrent situation

e Everybody uses whatever
CMSiseaser for them.

e Students are confused.

e L ossof time for teachers &
students.




What doteachers need ?

e Tool to manage and give
access to teaching materials.

e Tool to keep track of marks,
attendance, etc.

e Tool to manage
homeworks/handouts.




we think

e Accessto teaching materials

e Access to their current status
(marks / attendance)

e Tool to manage
homeworks/handouts.




Hee solution from Google

e Collaborate on documents

e Share schedules/calendars

e Harnessthe full power of
Gmall

e \Work in group easier with
Google Groups

e Easlly create and manage sites
via Google Sites

e Communicate and manage
assignments

Google

for Education

B NMGEHE

goo.gl/pySaku



(=] Classroom:

Classroom

by Google

Teedwe Raspactive

1 Greating and custonizing a new class

1 Afing studnts

1 Dgtal warkflow - assignnents

1 Dgtal comunication - announcenents & enall
1 htegration with Googe Drive



Assignment Features

Classroom

by Google .
STUDENTS jscheffer@bpskl2.org ~

What's your Passion?

What are 3 things you are passionate about? 2 TED Talks that inspire you? 1 TED-Ed lesson you really enjoyed?
Complete the attachment and be prepared to share at our next meeting.

Due Jul 28,2014 2:00 PM “ Assign a due dete and ims

Decide how students can view files

TED-Ed Club Idea Book (1) (1).pdf
Students can view file

PDF  select a file to attach and hit ASSIGN

4
/ Students can view file

m [ﬂJ e 0 o Students can edit file

Make a copy for each student

- Announcement E Assignment

Send Feedback
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(=] Classroom:

Classroom

by Google

Sudat Rrspative
1 Janing a new dass

1 Dgtd comunicatian - dscussian & aval

1 Dgtd wakflowv - aegting & sulnikting assignats
4 ntegaion with Drive

1 Qpoatunty to inteyaedgtd atizeshp



Manage Homeworks/ Handout s

e Html web form to upload files
to Google Drive

e Easy to personalize script

e The uploader can
download/view thefile
uploaded

e Only the teacher has accessto
all files

http://goo.gl/6 GRI5p




Sharing Code

CODEPAD.ORG

. Codepad is an online
compiler/interpreter

. A smple collaboration tool

. Codepad will give you a
short URL you can use to
share your code

http://codepad.org/




Learning support resources



Problem statement

e Studentslearn differently due
to their background and
personality.

e First year student’s prior
knowledge of programming
varies.

e Students have to be kept in
the loop, they should not be
presented with too
advanced/basic knowledge.







Bits and Bytes TV Series

e How programswork

e File and data management

e Communication between
computers

e Computer languages

e Computer assisted
Instructions

e Smulations and Games

e Computer Graphics

e Computer Music

https://goo.gl/AcGRUZ
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http://youtube.com/v/ROalU379l3U
http://youtube.com/v/ROalU379l3U

Youtube Course about C

Free Online Programming
Binary tutorial _ _
Hexadecimal tutorial Coursein C for Beginners

Numeric overflow

Changing data using bitmasks
Carl Herold

https://goo.gl/Brxfw4




Learn Cby doing

4.c: printf output

12 c: nested for loops

35.c: multiple files compiled together
46.c: Arrays of Structures

59.c: pointersto structures

78.C: register const storage qualifiers

88 C Programs

JT Kalnay

https://goo.gl/lyUTO0Ss






Agorithms for beginners

Lecture Videos & Notes
Handouts
Problem statements
Topics:

- Greedy algorithms

- Dynamic programming

O

Intensive post-baccalaureate
program in Computer Science
based on the undergraduate
course of study at MIT.

http://aduni.org/courses
/algorithms/index.php?v
lew=cw




Agorithms Misualisation

Basics: stacks, queues, linked lists, ...
Recursion: factorial, n-queens, ...
Indexing: B+ Trees, Red-Black Trees, ...
Sorting: Shell Sort, Radix Sort, Heap Sort
Heap-like Structures: Skew, Letftlist, ...
Graph Algorithms: DFS, Kruskal, Prim, ...
Dynamic Programming
Geometric Algorithms

2D Rotation and Scale Matrices

2D Rotation and Translation Matrices

2D Changing Coordinate Systems
3D Rotation and Scale Matrices

3D Changing Coordinate Systems
Others: Dlsjoint Sets, Huffman Coding, etc.

ust

department of computer science

https://www.cs.usfca.ed
u/~galles/visualization/A
lgorithms.htm|


https://www.cs.usfca.edu/%7Egalles/visualization/RotateScale2D.html
https://www.cs.usfca.edu/%7Egalles/visualization/RotateTranslate2D.html
https://www.cs.usfca.edu/%7Egalles/visualization/ChangingCoordinates2D.html
https://www.cs.usfca.edu/%7Egalles/visualization/RotateScale3D.html
https://www.cs.usfca.edu/%7Egalles/visualization/ChangingCoordinates3D.html

Heap Sort

Randomize Array Heap Sort
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Agorithms Complexity

Array Sorting Algorithms

Algorithm Time Complexity Space Complexity
Best Average Worst Worst
Quicksort [
Mergesort
Ti rt (n log(n))
Common data structure alg: array, B-Tree, T
AVL, KD-Tree, ... Lanese
. . . . Insertion Sort
Array sorting: Timsort, Quicksort, Radix, ... Selection Sort  [GE)
Graph data structure: incidence list, Tree Sort  [&n Log(n)
. . Shell Sort i(n log(n
adjacency list, ... BucketSort  [BCAED)
. . . . Radix Sort
Heap Data Structure: Binary, Fibonacci, ... Counting Sor .
Graph alg: A*, Topological sort, ... Cubesort [acn))

http://bigocheatsheet.com/




At and Gthub Course

. Keep track of multiple
versions of afile
. Track bugs by reverting to

previous working versions of UDACITY
afile

- Seamlessly collaborate with https://www.udacity.com/
other developers on a course/how-to-use-git-

project and-github--ud775




Coding Style

Tabs are 8 characters, and thus
indentations are also 8 characters.

“If you need more than 3 levels of
indentation, you're screwed”

Thelimit on the length of linesis 80
“If you have some random integer
loop counter, it should probably be
called "i".*

Linux Kernel indentation

Linus Torvalds

https://goo.gl/nZbVKd






LaTeXonline introduction

Introduction to LaTex

Producing simple documents using

LaTex

Producing Mathematical Formulae

using LaTeX

o Greek Letters

o Matrices and other arrays in
LaTeX

o ..

Further Features of LaTeX

o Lists

o Tables

(@)

University of Dublin
School of Mathematics

David R. Wilkins

http://www.maths.tcd.ie/
~dwilkins/LaTeXPrimer/



LaTeXonline IDE

Collaboration

Ease of Use

Document history

Dropbox sync

Templates

Easy to use LaleX
documentation

[

SHARE

LATEX

https://www.sharelatex.
com/
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Cfor beginners
MIT OPENCOURSEWARE
Practical C programming

Lecture Sides
Project assignments
Assignments

Topics:
- Multithreading and http://goo.gl/ZRKDNG
concurrency
- Garbage collection

O




Python Course for beginners

[code]cademy

. 13 Hours
Estimated Course Time a
. 9Projects

« 9Quizzes
« Online Console

https://www.codecademy
.com/learn/python




Coding Style
NASA's 10 rules for
e All loops must have a fixed upper- Developing Safety
bound T
Critical Code

. Gerard J. Holzmann
e The return vaue of non-void

functions must be checked by each (‘JPI—)
calling function

http://goo.gl/hURmMHp
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