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Acos server

I Platform for building typically frontend-heavy exercises
(browser JavaScript). Less emphasis on backend
computation.

I Acos supports multiple protocols (between LMS and Acos)
and exercises are implemented independent of the
protocol → interoperability with many learning systems

I https://github.com/acos-server/acos-server
I Public demos https://acos.cs.aalto.fi/

https://github.com/acos-server/acos-server
https://acos.cs.aalto.fi/
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Acos server

Figure: Teemu Sirkiä, https://github.com/acos-server/acos-server/blob/master/doc/acos_concept.jpg

https://github.com/acos-server/acos-server/blob/master/doc/acos_concept.jpg
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Jsvee program visualizations

I Visualize the program execution inside the computer
step-by-step

I Program counter, function call stack, variables, heap
I Supports Python, C#, Scala, Java
I Use via Acos or host static files somewhere
I https://github.com/acos-server/acos-jsvee
I https://github.com/Aalto-LeTech/jsvee
I Tutorial: https://www.youtube.com/watch?v=Q3T_QLRWb78

https://github.com/acos-server/acos-jsvee
https://github.com/Aalto-LeTech/jsvee
https://www.youtube.com/watch?v=Q3T_QLRWb78
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Jsvee program visualizations
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js-parsons programming puzzles

I Construct Python programs from given lines/blocks of code
by dragging and dropping

I Use via Acos or host static files somewhere
I https://github.com/acos-server/acos-jsparsons
I https://github.com/acos-server/acos-jsparsons/

blob/master/static/js-parsons/README.md

https://github.com/acos-server/acos-jsparsons
https://github.com/acos-server/acos-jsparsons/blob/master/static/js-parsons/README.md
https://github.com/acos-server/acos-jsparsons/blob/master/static/js-parsons/README.md
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js-parsons programming puzzles
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JSAV algorithm visualizations

I Manipulate a visual representation of a data structure to
simulate the behaviour of the algorithm

I For example: sorting, trees, graphs, hash algorithms
I http://jsav.io/
I https://github.com/vkaravir/JSAV
I JSAV has not yet been properly integrated into Acos
I OpenDSA project: https://opendsa-server.cs.vt.edu/

http://jsav.io/
https://github.com/vkaravir/JSAV
https://opendsa-server.cs.vt.edu/
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JSAV algorithm visualizations
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JSAV algorithm visualizations
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Point-and-click

I The student should click on the correct targets out of all
available clickables

I Immediate feedback given for each click
I Exercise defined with an HTML and a JSON file
I Originally designed for language studies, but could be

used for other cases too
I The exercise content is not limited to just text as it is

defined in HTML
I https://github.com/acos-server/acos-pointandclick
I https://github.com/acos-server/

acos-pointandclick-example

https://github.com/acos-server/acos-pointandclick
https://github.com/acos-server/acos-pointandclick-example
https://github.com/acos-server/acos-pointandclick-example
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Point-and-click
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Drag-and-drop

I The student should drag the correct alternative to each gap
I Immediate feedback given for each drag
I Exercise defined with an HTML and a JSON file
I Originally designed for language studies, but could be

used for other cases too
I The exercise content is not limited to just text as it is

defined in HTML
I https://github.com/acos-server/acos-draganddrop
I https:

//github.com/acos-server/acos-draganddrop-example

https://github.com/acos-server/acos-draganddrop
https://github.com/acos-server/acos-draganddrop-example
https://github.com/acos-server/acos-draganddrop-example
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Drag-and-drop
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Databases: relational algebra and SQL queries

I Basic exercises about relational algebra and SQL queries
I “Write the expression of relational algebra / SQL query

answering this question. . . ”
I Minimalistic editor helps with entering mathematical

symbols in expressions of relational algebra
I The grader compares the query output to the output of the

model solution
I The course is not published openly in the Internet, thus the

exercises are not directly available for everyone to use
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Relational algebra
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Relational algebra: feedback
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SQL query
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Theoretical Computer Science

I Basic exercises about formal languages, finite state
automata, regular expressions, and context-free grammars

I Many variations of the exercise types: for example, give
DFA for the language, from NFA to DFA, minimize DFA

I Multiple instances of each exercise: the student receives
one randomly (i.e., the language is randomly selected from
a pre-defined set of languages)

I The course is not published openly in the Internet, thus the
exercises are not directly available for everyone to use
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Theoretical Computer Science: formal languages
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Theoretical Computer Science: deterministic finite
automata
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Theoretical Computer Science: DFA feedback
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Theoretical Computer Science: regular
expressions
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Theoretical Computer Science: parse tree in CFG
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Theoretical Computer Science: context-free
grammars
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Learning Tools Interoperability (LTI)

I Standard protocol for integrating content and exercises to
learning management systems (LMS)

I Widely used in the world and supported by popular LMSes
(Moodle, Canvas, etc.)

I A+ supports LTI 1.1
I LTI is more restricted as a protocol than the A+ exercise

protocol
I Since all the major LMSes support LTI, there are plenty of

LTI Tool Providers available that sell their content for a
license fee
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LTI in A+: content embedded in an iframe

MATLAB Grader LTI Tool Provider: https://se.mathworks.com/products/matlab-grader.html

https://se.mathworks.com/products/matlab-grader.html

