Usage of Program Analysis Tools

Dear Participant:

My name is Emerson Murphy-Hill, and I am a student at Portland State University. I am beginning a study on program analysis tools, and would like to invite you to participate. You are being asked to take part because of your programming experience.

As part of the study, I am interested in how you use programming tools, and hope that the information I collect will help us to better understand these tools. If you decide to participate, you will be asked to use tools that you may or may not have used in the past. I will observe how you use the tools, and may ask you questions as we go along so that I understand what you are doing and why. You may not receive any direct benefit from taking part in this study, but the study may help to increase knowledge that may help others in the future.

Any information that is obtained in connection with this study and that can be linked to you or identify you will be kept confidential. Subject identities will be kept confidential by not recording any personal information.

Participation is entirely voluntary. Your decision to participate or not will not affect your relationship with the researcher or with Portland State University in any way. If you decide to take part in the study, you may choose to withdraw at any time without penalty. Please keep a copy of this letter for your records.

If you have concerns or problems about your participation in this study or your rights as a research subject, please contact the Human Subjects Research Review Committee, Office of Research and Sponsored Projects, 111 Cramer Hall, Portland State University, (503) 725-4288. If you have questions about the study itself, contact Emerson Murphy-Hill at Department of Computer Science, P.O. Box 751, Portland State University, Portland, Oregon 97207-0751, (503) 725-4036.

Sincerely,

Emerson Murphy-Hill

Graduate Student, Portland State University

Usage of Program Analysis Tools

Test Setup

Date:______________

Participant Number:______________

Material Checklist

· Letter

· This Packet (10 Pages)

· 2 Posterpads

· All sticky notes

· 2 Pens

· Clipboard

· Stopwatch

· Refreshment

· Gift card

· ~~~

· Camera w/mem+battery
· IEEE Software

Set up

· Mark the tool order

Message-Ann

Ann-Message


· Mark precondition order

AB


BA

· Mark precondition order inside

· Reorder sheets, staple

· Assure stickies are removed

· Assure posterpad is ready for backwards traversal

· Hand participant letter

Tear Down

· Take Participant’s Survey, Loose Interview

· Thank Participant, Release

· Make sure you’ve got a date

· Jot down all mentally queued observations

· Note locations of sticky notes

· Take pictures of sticky notes

· Remove sticky notes

· Transcribe Notes

· Restaple (end-questionnaire + extra notes)

Pre-Experiment Questionnaire

The following questionnaire is intended for us to get an idea of what your programming background is.  Your answers in no way affect the rest of the experiment, it simply gives us context for interpreting the result. 

Feel free to write in the margins to explain your answers, if necessary.

Job title (if computer related): _________________

How many years have you been programming? ________________

Over the last year, about how many hours per week would you say you spend programming, on average? ___________

How proficient, on a scale from 0 to 4, where 0 means “not at all” and 4 means “expert”?

Java

0
1
2
3
4

C++

0
1
2
3
4

When programming, do you typically use an Integrated Development Environment (IDE)? Y / N

If so, which one(s) and for what % time? _____________________________________

What non-IDE editors do you use for programming? _____________________________

On a scale form 0 to 4, how familiar are you with the practice of refactoring? 

(0 = not at all, to 4 = very familiar)   

0
1
2
3
4

Do you use any refactoring tools? Y / N  If so, which ones?  

___________________________________________________________________

Please Hand This Back to Experimenter

Introduction

What we're do in this experiment is look at what can go wrong when you use a refactoring tool.  A refactoring tool is a tool that helps you restructure your code automatically.  When something goes wrong, the refactoring tool refuses to restructure your code.  Let's look at 3 examples of refactoring tools: Rename, Inline Method, and Extract Local Variable. [Show examples on reverse]

 

In this experiment, we’re going to pretend that we performing those 3 refactorings on a code base consisting of 5 iterator classes.  The original code comes from a real open source project.  However, I have modified it slightly, so don’t worry if you can't figure out what the code actually does; you won't really need to for this experiment, anyway.

During the experiment, we'll pretend that we're applying the 3 refactorings to that code.  Each time that we try to apply a refactoring, we'll find that the refactoring tool tells us that it's not possible – you're job will be to find out why.

This experiment will have two parts:

[Message/Ann]  In the first part, I will show you an error message that will help explain the cause of the problem in 8 different uses of refactoring tools.  In the second part, I will show you a code annotation that will help explain the cause of the problem in 8 more uses of refactoring tools.

[Ann/Message]  In the first part, I will show you a code annotation that will help explain the cause of the problem in 8 different uses of refactoring tools.  In the second  part, I will show you an error message that will help explain the cause of the problem in 8 more uses of refactoring tools.  

The goal of the experiment is to compare error messages and code annotations.  So, let's begin the first part.
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for(int 1 = 0; 1<10; i+4)(
System. out.println(i);
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Messages

The task is to figure out what the refactoring “error message” is telling you.  If you understand the error, you should place a sticky note directly adjacent to the code that is responsible for the error, and say out loud why you think that that error is responsible.
Let's take a concrete example.  Suppose that I give you this example of trying to Extract a Local Variable and I get the following message:



You might notice that the i++ is inside a for statement, and thus you would place post-it notes by the for keyword itself and by the i++ part. [Do It]  

One caveat: the error message will tell you only about the first problem that it finds; there may be others problems, but those would be up to you to find.


I’ll give you a few sticky notes, but you certainly don’t need to use all of them.

Since this will be on paper, you won’t have the help of other kinds of programming tools – but if you would normally use them when coding, please say what tool that you would use.

You can ask questions as we go, but any right now?  [Pause]  Let's begin.

Annotations

The task is to figure out what the “refactoring annotations” telling you.  If you understand the error, you should place a sticky note directly adjacent to the code that is responsible for the error, and say out loud why you think that that error is responsible.
Let's take a concrete example.  Suppose that I give you this example of trying Extract a Local Variable and I get the following annotation:



You might notice that the i++ is inside a for statement, and thus you would place post-it notes by the for keyword itself and by the i++ part. [Do It]  


These annotations will tell you about each and every problem.

I’ll give you a few sticky notes, but you certainly don’t need to use all of them.

Since this will be on paper, you won’t have the help of other kinds of programming tools – but if you would normally use them when coding, please say what tool that you would use.

You can ask questions as we go, but any right now?  [Pause]  Let's begin.

Precondition Set A (1,2,7,6,8,5,3,4))

· Messages

· Annotations
________time

	First we’ll look at rename…
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	Finally Inline Method…
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	Next Extract Local Variable…
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Precondition Set B (1,2,4,3,5,8,6,7)
· Messages

· Annotations
________time


	First we’ll look at rename…
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	Finally Extract Local Variable
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	Next Inline Method….
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Post-Experiment Questionnaire

Understandability
I think the popup error messages helped me understand why the refactoring tool could not perform the refactoring.

 
· Strongly Disagree

· Disagree

· Neutral

· Agree

· Strongly Agree

I think the code annotations helped me understand why the refactoring tool could not perform the refactoring.

· Strongly Disagree

· Disagree

· Neutral

· Agree

· Strongly Agree

Likeliness to Use in a Tool

I think that if popup error messages were built into my program editor, I would likely to use them when I used a refactoring tool.  


· Strongly Disagree

· Disagree

· Neutral

· Agree

· Strongly Agree

I think that if code annotations were built into my program editor, I would likely to use them when I used a refactoring tool.  

· Strongly Disagree

· Disagree

· Neutral

· Agree

· Strongly Agree

Speed
I think that popup error messages helped me quickly figure out what went wrong with a refactoring.

· Strongly Disagree

· Disagree

· Neutral

· Agree

· Strongly Agree

I think that code annotations helped me quickly figure out what went wrong with a refactoring.


· Strongly Disagree

· Disagree

· Neutral

· Agree

· Strongly Agree

Confidence
I think that popup error messages improved my confidence in making correct judgments about what went wrong with a refactoring.

· Strongly Disagree

· Disagree

· Neutral

· Agree

· Strongly Agree

I think that code annotations improved my confidence in making correct judgments about what went wrong with a refactoring.


· Strongly Disagree

· Disagree

· Neutral

· Agree

· Strongly Agree

Other comments:
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