
Abstract 

We present an on-going, long-term, coding-intensive project that aims 
to facilitate teaching of Data Structures and Algorithms (DSAs) using 
automatically generated PowerPoint slides. The poster will present the 
following information: the motivation, design, two-level automation 
framework, pilot implementation, and status of the project, a list of DSA 
generators that have been prototyped by a group of faculty and 
students, representative screenshots of the machine-made slides 
produced by the generators, the first hand experience of coding the 
generators and using the computer-generated slides, a prototype of a 
cyber-based platform that adds the second level of automation to the 
system, the pedagogical advantages and the implementation 
challenges of the approach, as well as a comparative analysis between 
the proposed approach and other solutions, etc. 

About the Project (What?) 

• The project is about prototyping a web-based system to 
automatically generate and supply slides for teaching of the data 
structures and algorithms (DSAs)that are most frequently taught 
in undergraduate computer science curricula, in the Microsoft 
PowerPoint (MSPPT) format. 

• The auto-generated MSPPT slides promote preparedness, 
standardization, consistency, centralization and reusing teaching 
materials and experiences.   

• The project aims to increase the accessibility of practical, 
lightweight, standardized, customizable, easy-to-adopt, and 
teaching-oriented presentation materials for DSAs, and facilitate, 
enhance and modernize the current practice of algorithm 
teaching. 

 

 

Significance and Motivation (Why?)  

• DSAs are core content of any computer science curriculum.  
• Despite that DSAs are easy for instructors to summarize or recite at the 

conceptual level, they can be difficult for the first time students to fully 
understand especially when no effective visualization aids have been used.  

• Instructors and students can use MSPPT with almost zero learning curve, 
but unfortunately they have no access to effective MSPPT-based teaching 
slides for DSAs, mainly due to the following major obstacles: 
 illustration of any non-trivial algorithm involves step by step demonstration, 

which however usually demands accurate calculations and/or scaled drawings 
to be made repetitively and/or recursively. Therefore, high quality algorithm 
visualization can be tedious and time-consuming, sometimes prohibitively 
expensive to produce in reality.  

 man-made slides tend to be error-prone. 
 sometimes, different datasets or wrong intermediate steps may cause the 

need to overhaul the presentation from scratch. 
 … 

• Our auto-generation approach has potential to overcome these obstacles. 

Two Levels of Automation (How?) 

• Level one: generators 
– We make algorithms produce slides for themselves by injecting 

slide generation code snippets into the plain implementation 
of the algorithms at proper places. So, the generators can 
generate different slides for different input for the algorithms. 

 

• Level two: a cyber-based platform  
– In order to automatically run the generators themselves, we 

prototyped a web-based platform coupled with a and a 
background dispatcher service that transparently represents, 
manages and runs all generators. 
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The First Level of Automation: Slides Generation 
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Each algorithm has a dedicated generator which takes simple user input data 
(described in straightforward XML format), runs the algorithm against the input, 
generates a film of slides recording step by step of running of the algorithm on the 
input data and finally saves the slides. 
The detached slides then can be used in classroom viewer offline or further edited 
in the PPT editor. 

A Sample XML Schema and A Sample XML Input Data 
<?xml version="1.0"?> 

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"> 

  <xs:element name="bst"> 

      <xs:complexType> 

           <xs:choice minOccurs="0" maxOccurs="unbounded">     
  

     <xs:element name="delete" type="xs:decimal"/> 

     <xs:element name="add" type="xs:decimal"/> 

     <xs:element name="Fpred" type="xs:decimal"/> 

     <xs:element name="Fsuc" type="xs:decimal"/> 

     <xs:element name="GetSize"/> 

     <xs:element name="FindHeight"/> 

     <xs:element name="bft"/>   

     <xs:element name="GetSize"/> 

     <xs:element name="dft"> 

              <xs:simpleType> 

  <xs:restriction base="xs:string"> 

      <xs:enumeration value="pre"/> 

      <xs:enumeration value="in"/> 

      <xs:enumeration value="pst"/> 

    </xs:restriction> 

                         </xs:simpleType> 

      </xs:element> 

  </xs:choice> 

         </xs:complexType> 

  </xs:element> 

</xs:schema> 

 

<!-- The Schema defined for the Binary Search Tree PPT generator input 

data by  the SUNY Oneonta DSAA Visualization Group 2010 --> 

<?xml version="1.0" encoding="UTF-8"?> 

<bst> 

 <add>87</add> 

 <add>50</add> 

 <add>27</add> 

 <add>111</add> 

 <add>33</add> 

 <add>31</add> 

 <add>43</add> 

 <add>41</add> 

 <add>60</add> 

 <add>70</add> 

 <Fpred>50</Fpred> 

 <Fsuc>50</Fsuc> 

 <delete>41</delete> 

 <delete>33</delete> 

 <dft>pre</dft> 

 <dft>in</dft> 

 <dft>pst</dft> 

 <add>100</add> 

 <bft/> 

 <GetSize/> 

 <FindHeight/> 

</bst> 

The system host multiple pre-generated slides for instructors to download, 
so most people never need to be bothered by submitting XML input. 
In case that some instructors want to create their own slides using our 
system, all they need to do will be to prepare data in XML input. XML is 
used to define standardized input data for the algorithm slides generators. 
Considering that the XML schema (see left) may appear to be scary, we 
also provide for each algorithm a sample XML data (see above) which has 
very self-descriptive element names and data any CS person can easily 
follow. 
Trust us, using XML is much easier than drawing all slides yourself 

Sample Slides Produced by Piloted Generators 

http://employees.oneonta.edu/zhangs/PowerPointPlatform/index.php?act=home 
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The Second Level of Automation: A Web-based Platform 
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The project platform is cyber-based and database-driven. The users will 
interact with the platform through web-browsers, downloading slides and 
submitting new requests. 
The background dispatcher periodically scans database for new user 
requests,  runs corresponding generators to generate slides, and sends 
email notices to the requesting users after the slides have been completed. 
The users then download the newly generated slides from the platform. 
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Challenges 

• Time consuming 
– Each algorithm needs to be separately implemented and debugged.  

• Programmer-labor intensive and expensive 
– Student programmers have to be good at algorithmic thinking. 

• Novel 
– Qualified student programmers need to be trained. A unique learning 

experience for students while they are working on the project. 

• Design issues 
– Need to figure out how to dynamically manifest the process using visual 

objects in limited space. 

– Different algorithms may present different challenges. 

Benefits of the Project 

• The approach promotes preparedness, standardization, 
consistency, centralization and reusing teaching materials and 
experience.   

• The slides are machine-made, so, clean, clear, consistent, and 
accurate. They will reduce unnecessary frustrations caused by 
inaccurate hand drawings and enhance teaching by eliminating 
time-consuming constantly drawing and redrawing. 

• Classroom time is very limited and valuable. Pre-generated slides 
can make teaching more efficient, effective and organized, and 
students can still use other approaches such as Java applets to 
explore at their own pace outside the classroom.  

• The generators are reusable. The slides are also reusable. 

PPT vs. Other Approaches 
PPT Non PPT 

Standardized Yes Usually no 

Industry Level Support Yes Usually no 

Easy to Adopt Yes Usually no 

Customizable/Editable Yes, once generated, existing 
independent from the generator and 
subsequently can be further revised 
manually by users. 

Usually no 

Separable from generators/ 
Light-weighted 

Yes Usually no 

Navigation Yes, built in support Usually no 

Teacher Friendly Yes, PPT viewer has been wildly 
adopted 

Usually confusing 

Printable Yes, built in support  Usually no 

Learning Curve Low, almost zero Usually sharp 

Maintenance Low, once generated, detached as files High, usually tied to executables 

Proprietary Yes; however, PPT has already been 
used anywhere anyway 

Usually Yes. Imposing various 
limitations  

Cycle of Preparing AV Slides Screenshot of the Ever-Running Backend Dispatcher 

Preliminary Work and Current Status 

• About a dozen of generators have been piloted by the SUNY Oneonta 
Data Structures and Algorithms Visualization Group 

– Some students are supported by two small college-level seed 
grants 

– Contributed by (faculty and student volunteers) 

• The second level automation web-based platform has been fast 
prototyped.  

• All the above work can be further refined given adequate resource.  

• The pilot project has generated several presentations in major 
computer science education forums. 

• It is a long-term, on-going and accumulative computer science 
education project. 

 

A Growing List of Pilot Generators 

Data Structures and Algorithms Piloted by 

BST Student 

AVL Student 

Magic Square Generation  Student 

Heapsort Student 

Quicksort Faculty 

Static Huffman Coding Faculty 

Solving Assignment Problem using Munkres Job-Cost Analysis Faculty 

MD5 Hashing Student 

four color a US map Using the brute force method  Student 

A graph viewer Faculty 

Range Coder Student 

Breadth First Traversal Student 

Web Hits Distribution of the Project 

Sample materials have been generated and made freely available on the Internet. More than 2000 hits 
have been attracted over the past year. The number of hits shows that the approach has strong appeal 
to many CS education stakeholders. Please notice that our main focus during the past years was to 
develop pilot generators to test out the idea without aggressively advertising the project.  As the project 
steadily grows and we will advertise it more seriously, it is expected that the project will attract much 
more attention from the computer science education community.  
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