
CSCI 201: Data Structures
Fall 2024

Lecture 12R: Software Development II (Testing)
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Goals for today:
Motivation: as codes get big, how do we make sure all the components still work?

Use assertions in JUnit to test the output of methods you write.
clone a repository locally to your computer.
Continue practicing with the add (stage), commit and push commands.
Monitor the success of your tests using a GitHub Action.
Publish a website with the results of your code using a GitHub Action.
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How do we test our codes right now?

public static void main(String[] args) {
  Graph<Character> graph = new Graph<>();
 
  graph.addEdge('e', 'g');
  graph.addEdge('e', 'f');
  graph.addEdge('c', 'g');
  graph.addEdge('b', 'c');
  graph.addEdge('a', 'd');
  graph.addEdge('d', 'e');
  graph.addEdge('c', 'd');
  graph.addEdge('a', 'f');
  graph.addEdge('b', 'd');
  graph.addEdge('a', 'b');
 
  System.out.println(graph.adj);
 
  System.out.println("DFS:" + graph.dfs('b'));
  System.out.println("BFS:" + graph.bfs('b'));
}
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Write a PSVM and call a few methods.
Print and visually inspect the result.
We can use assertions (assert), but these might cause the program to completely terminate.
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It would be nice if we can make sure our product always has
functioning code (that passes some tests).

Continuously integrate (CI) code that builds (compiles) and works (tests pass),
which can then be continuously deployed (CD) into a customer-facing product.
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Getting the code for today: click on the code link in row for Lecture
12R (and accept the assignment).
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Open a new VS Code Window (File -> New Window). Then click
on the Source Control icon and click Clone Repository.
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Click on Clone from GitHub.

7



Then sign into GitHub.
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Continue signing into GitHub.
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Back in VS Code, start typing csci201f24/lecture23- and then
add your username. Select where to save the repository.
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Open the repository, and then you should see the code for today.

 
Ignore the devcontainer prompt (needed for a Codespace if you decide to work there instead).

Now Compile and Run Graph.java (as usual). This is the same graph from Lecture 21 on BFS and DFS.
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Click on the Testing Icon (which looks like a flask).

Notice that GraphTest.java has errors. We need to enable our testing framework.
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Click on Enable Java Tests.

GraphTest.java still has errors. We need to enable our testing framework.
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Select JUnit.

The errors in GraphTest.java should go away.
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Click on this button to run the tests.

Also, notice there is an additional directory with some .jar files (we need these to run the tests).
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JUnit is a testing framework for Java. We write testing methods
and annotate them with @Test.

Within these methods, we will use assertions (e.g. assertTrue, assertEquals,
assertArrayEquals) to test the output of our methods defined in some other file.

@Test
public void testNodes() {
  Graph<Character> graph = makeExampleGraph();
  assertEquals(graph.adj.size(), 7);
 
  // retrieve the nodes and sort them to make sure the order is consistent
  Character[] nodes = graph.adj.keySet().toArray(new Character[0]);
  Arrays.sort(nodes);
 
  Character[] expected = {'a', 'b', 'c', 'd', 'e', 'f', 'g'};
  assertArrayEquals(expected, nodes);
}
 
@Test
public void testGraphContainsEdges() {
  Graph<Character> graph = makeExampleGraph();
 
  // TODO check if the graph contains a few edges
  // for example:
  assertTrue(graph.hasEdge('d', 'a'));
  // check a few more edges here
}
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Exercise: add some assertions in testGraphDFS and testGraphBFS.

Hint: use the output of running the PSVM in Graph.java.
Then add (click the + button for GraphTest.java), commit (adding a message), then sync (push).

  
If there is an error about git credentials, enter the following in the Terminal (with your name/email):
git config --global user.email "youremail"
git config --global user.name "yourname"
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Possible tests.

@Test
public void testGraphDFS() {
  // run DFS starting at node 'b', saving the order
  Graph<Character> graph = makeExampleGraph();
  Character[] order = graph.dfs('b').toArray(new Character[0]);
 
  Character[] expected = {'b', 'a', 'd', 'c', 'g', 'e', 'f'};
  assertArrayEquals(expected, order);
}
 
@Test
public void testGraphBFS() {
  // run BFS starting at node 'b', saving the order
  Graph<Character> graph = makeExampleGraph();
  Character[] order = graph.bfs('b').toArray(new Character[0]);
 
  Character[] expected = {'b', 'a', 'c', 'd', 'f', 'g', 'e'};
  assertArrayEquals(expected, order);
}
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Let's revisit the idea of Continuous Integration and Continuous Deployment. Go
back to your repository on GitHub and find the Actions tab.
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On GitHub, this is controlled by YAML workflow files. See
.github/workflows/run-test-deploy.yml

Other things happening here:
Installing dependencies (build).
Compiling and running the code (build).
Running the unit tests (test).
Notice that the PSVM in Graph.java produces a new file called graph.json.
A few files are then copied to a "public" folder, which is then published (deploy).
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We need to adjust a setting before being able to "deploy" our graph visualizer.

Click on these buttons in the following order.
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Then re-run the workflow.
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After the workflow finishes, check out your own personal graph visualizer!

You can change the graph in the PSVM in Graph.java.
Any push will automatically update the graph that is used in the visualizer.
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Additional notes:
Homework 10 due Tuesday 12/10.
Friday's lab (Lab 10) will have two components:

We will complete the Course Response Form in the lab period.
You will submit your reflection for your Participation grade.

No class/lab on Monday (but I will be in my office during lab time for office hours).
Final Exam: (released Tuesday 12/10 and will be due Friday 12/13)

Two components: Part 1 on Canvas and Part 2 (programming) submitted to Gradescope.
Study Guide will be posted by the end of the week.

Please vote on the proposed changes to the Honor Code: .https://go.middlebury.edu/middpresence
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