PROBLEM & VISION

Problems:

1) Data Structures and Algorithms (DSA)
courses include much material on dynamic pro-
cess which is hard to express in words and pic-
tures.

2) Students in DSA courses do not get
enough practice questions to assure them that
they have learned the material.

Solution:

An active-eBook with deep integration of the
following components:

e Text and images

e Dynamic presentation (AVs, interactive ex-

ercises)

e Rich, automated assessment exercises

INTEGRATED ASSESSMENT

The Assessment infrastructure should :
e Supply questions from a bank or automated

generator
e Automatically evaluate student answers

o (Collect and manage students’ solutions for
the instructor

Design goals:
e Support for rich activities specific to CS

(programming-related exercises, AV simu-
lation like in TRAKLA [1])

Randomize question selection

Allow repeated practice and multiple sub-
mM1SS10NS

Respect students’ privacy

JOIN THE PROJECT

This is an open-source project, organized
around a creative commons infrastructure. We
invite others to join us by contributing AVs, ex-
ercises, and alternate text. Individual instructors
will be able to choose from existing modules and
connect them together to build their own textbook
from the OpenDSA collection.

See: http:/ /algoviz.org/OpenDSA /

Eric Fouh, Maoyuan Sun, and Clifford A. Shatfer
Department of Computer Science,Virginia Tech
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About

Shellsort Tutorial

Shellsort was named after its inventor, DL. Shell. [t is also sometimes called the diminishing increment sort. Unlike Insertion Sort and Selection Sort, there is no real lfe infuitive equivalent for Shellsort. Unlike the exchange sorts, Shellsort makes
comparisons and swaps between non-adjacent elements. Shellsort also exploits the best-case performance of Insertion Sort. Shellsort's strategy is to quickly make the list “mostly sorted” so that a final Insertion Sort can finish the job. When

properly implemented, Shellsort will give substantially better performance than B(nl) in the worst case.

Shellsort uses a process that forms the basis formany of the sorts presented in the following sections: Break the st into sublists, sort them, then recombine the sublists. Shellsort does this in an unusual way, brecking its input into "~ virtual”
sublists. Each sublistis sorted using an Insertion Sart. Another group of sublists is then chosen and sorted and so on.

Shellsort provides a huge improvement over 0(}12) sotts like Insertion Sort. It wotks by taking advantage of the fact that Insertion Sort wotks very well (in linear time) when the st is nearly sorted. Shellsort wotks by peforming 2 seties of Insertion
Sorts on carefully selected sublists, first on small sublists and then on increasingly large sublists.

During each iteration, Shellsort breaks the st info disjoint sublists so that each element in a sublist is a fixed number of positions apart. For example, let us assume for convenience that , the number of values to be sorted, is 2 power of two.

One possible implementation of Shellsort will begin by breaking the list into /2 sublists of 2 elements each, where the array index of the 2 elements m each sublist differs by /2. We say that the increment is #/2. I there are 16 elements in the amay
indexed from { to 13, there would initially be § sublists of 2 elements each.

The first sublist would be the elements in positions 0 and §. The second is in positions | and 9, and s0 on.
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Each of these sublists of length two is sorted using Insertion Sort. (The blue elements are being compared. The are swapped if appropriate.)
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At the end of the first pass, the resulting array is "a little better sorted”.

JAVASCRIPT AV (JSAV) LIBRARY

The JSAV library provides development tools

JSAV features: (some in development)
Dynamic slideshows

for AVs and other dynamic components of the
system using JavaScript.

Layout of standard data structures and ani-

mation elements

Engagement: support for asking questions
and “proficiency exercises” where students

simulate an algorithm
Pseudocode display
Server-side support for grading activities

Flexibility: existing functionality can be

overrriden

About

Shellsort Performance

Directions

Increments: Type yvour increment series below.

Twpe in vour desired series of increments, then
press "Run". You will then see the cost for
Shellsort on your set of increments, and also

List size: |64 £ the cost for a regular Insertion Sort and the

cost for the "divide by 2" increments

T8 34851

IF or list size of: 64 .
Straight Insertion Sort needs 949 comparisons and 892 swaps Rei:l:lember that your series should always end
Divide bw twos sequence needs 497 comparisons and 202 swaps m L.

; 5 / ; -
The sequence 78 34 8 5 1 needs 416 comparisons and 232 swaps Vou can set the list size. Run this o some

bigger lists to get a more realistic idea of the
costs.

"erl@cs.vt.edu

IMPLEMENTATION

OPENDSA: A CREATIVECOMMONS ACTIVE-EBOOK Virginia
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Our active-eBook is intend to engage the student at a higher cognitive level.
We expect its content to:

e Be about dynamic processes
o Keep the students engaged
e Contain many assessment activities

Insertion Sort Visualization 3

Reset | List size: |9 Your valoes: 5686710653242
[Run | [Reset] [~]

1/2

We use the Khan Academy exercise frame-

work [2] to develop smaller exercises and ques-
tions. It provides support for :

e Semi randomization of questions
e Automatic feedback

We choose HTMLS5 along with JavaScript and

CSS as implementation technology because:
e HTML 5 is a new standard for building dy-

namic and multimedia web artifacts
e They are supported by most web browser

e Platform independent; easily portable be-
tween PC browsers and mobile devices

| Help | | About |

[

[ Llndn] [ Raset] [ Model Answer ] [ Grade ]

Instructions:

For each increment, vou will need to process each sublist in turn. For each sublist, click on its entries in the Input array to
highlight them_ Once you have the sublist selected, click "Done Selecting”. Next, drag and drop the items to sort them. Then
click "Dione Sorting Sublist” to go on to the next sublist. When vou have processed all of the sublists for a grven increment_ click
"Done Increment”.

Increments to use: 7,6 4,1

Input:
41 55 0 12 12 96 15 82 56 47
0 1 2 3 4 5 6 7 8 9
[ Done Salacting ] [ Done Sorting Subliet ] [ Cona Incremsant ]

To start the exercise: Click on array elements to highlight those that make up the first sublist. Use increment 7

Hint
OpenD$A Exercise: Chosing the best indexing method
. i H Answer
You are to select one of the cholces for an indexing structure when used undr ihe condiions Tnscrting 49 completed
ndeated Binary Search Traz (3saume thatitis
balanced) @
The system will perform exact mach queries only, when stored on disk, working on a /
dynamic database (supports inserts and deletes), © Closed Hash Tatle / \
—~ -
Linear Index @ @
SN
"B+ Tree” \ / \
* Corect Next Queston.. @ @ @
Need help? Get a hint,
This will set back your progress!

[ Decrement heap size ] [ Llndcr] [ Reset ] [ Model Answer] [ (Grade ]

{ 82 79 58 76 61 53 45 16 59 42}
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