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A. DESIGN OF TASK PAGES FOR PATTERN MINING

Figure 12 is a screen shot of the questionnaire used to assess workers’ knowledge of
Yahoo! Pipes and to decide which worker to reward. The same questionnaire is used
inside CrowdFlower to assess workers in each of the crowd task designs used in the
pattern mining and assessment experiments described in this article.

Figures 13 and 14 illustrate the screen shots of the Ramdom3 and ChooseN task
designs for pattern identification described in Section 4.1. Like the task design shown
in Figure 4, these two design are implemented as external web pages executed on our
own web server and linked from within CrowdFlower.

We acknowledge one limitation pointed out by one reviewer regarding two questions
included in the task (“have you ever seen this pattern?” and “have you ever used this
pattern?”). For the scale we used for these questions (5-point Likert scale), it would be
more correct to rephrase these questions as “how often have you seen this pattern?”
and “how often have you used this pattern?”

B. DESIGN OF TASK PAGES FOR QUALITY ASSESSMENT

Figure 15 illustrates the details of how we assessed the quality of identified mashup
model patterns. The form shows one model pattern and asks the user (both workers in
the crowd experiment and us in the expert assessment) to rate the pattern in terms of
understandability, usefulness, reusability, and novelty.

Figure 16 explains the design of the pairwise pattern quality assessment task. The
core idea is to provide the worker with two patterns and to ask him or her to choose
which pattern is better in terms of understandability, usefulness, reusability, and
novelty.

C. EXAMPLES OF MINED MODEL PATTERNS

Figure 17 discusses, for each of the four assessment criteria, examples of good and bad
patterns as identified by the crowd in the Naive pattern mining experiment.
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1) Have you used Yahoo Pipes before?

o ves 4—— Correct answer
O No

2) What is the maximum number of Pipe Output components you can have in a pipe?
O eactly1 ¢—— Correct answer

O Exactly 2

() As many as you want

3) To build a working pipe, one must have in his/her pipe what of the following?
(© Only modules

) Only connectors

(O Both modules and connectors

) Both modules and a pipe output module

O Modules, connectors and a pipe output module <¢——— Correct answer

O None of the above
(]

4) Assume you would like to fetch news from an online newspaper in RSS format. Which of the following components is the most
appropriate for this task?
() FetchCsV
(O FetchData
O Fetchreed <¢—— Correct answer
O RSSitem builder
) All of them

5) Which of the following c: can be embedded into a Loop component?

) Item builder

O Fetchdata

O Find First Site Feed

© URLbuilder

O Allofthem <¢—— Correct answer
o

Fig. 12. Screen shot of the questionnaire used to assess workers’ acquaintance with Yahoo! Pipes. The figure
also highlights the correct answer of each question.
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App-3

Short description of task with
instructions for the worker

Main pipe of the task. Here workers can
select the components of the identified
pattern (if any).

Two randomly chosen pipes complementing
the main pipe of the task. Workers are asked
to compare the main pipe with these two to
identify similarities.

Input form asking for additional metadata.

Fig. 13. Screen shot of the Random3 task Ul implemented for the identification of mashup model patterns

from a set of three different pipes models.
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Choose the pipes

In the list below, select the pipes that seems to have a common pattem (this s, a construct that you

think is commonly used in bulding pipes). Then click on the Mext button to describe the pattem. ShOI"t de.scrlptlon of task with
ATTENTION: Select AT LEAST 2 and AT MOST 5 pipes instructions for the worker

R .~ T worker can select n pipes from 10 randormly

can open (select) and close (unselect) pipes.

“fmmfean 5 - |

- 5 Schooks

* Youtube seanch moduls

I - =]

Thenéea i |
Dab "
[y o = -
skt o

[T —

= Foad-lem Tt Preficer

Leads the worker to the actual pattern
... «— identification page (similar to the one of the
Random3 task design).

Fig. 14. Screen shot of the ChooseN task UI implemented for the identification of mashup model patterns
from a set of three different pipes models freely chosen out of 10 available models.
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COMPOSITION PATTERN
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&) The UNDERSTANDABILITY of a compesition pattern refers to how comprehensible the pattern is. In other words, a composition
pattern Is undiemﬂ::fldtll if you can easi fU.re ‘out what the pattern does and how to use it. Given this definition, please rate the

1 2 3 4 5
Net understandable at all

Very understandable

7) The USEFULNESS of a composition pattern refers to the utility of the pattern. In other words, it refers to how handy and
convenient it is to use the pattern to solve a given problem. Given this definition, please rate the usefulness of the pattern shown

1 2 3 4 5

Not useful at all Q@ Very useful

B) The REUSABILITY of a composition pattern refers to the extent to which the same pattern can be used in different contexts to solve
a problem. Given this definition, please rate the reusability of the pattern shown above.

1 2 3 4 5

Not reusable at all Very reusable
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Title and
explanation
of task

Gold questions
for worker
assessment

Additional
questions
about pattern
metadata

Fig. 15. Screen shot of the task implemented for the assessment of pattern quality. Both the experts and

the crowd in the Individual setting use the same task design to perform their evaluation.
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Assessment of compasition patterns from Yahoo! Pipes

Task title and description

The two patterns to compare

e Options to choose best pattern
> regarding understandability, usefulness,
e reusability and novelty
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i
-

Additional metadata questions
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Gold questions for worker assessment
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Fig. 16. Screen shot of the task UI implemented for the pairwise comparison and ranking of identified model
patterns.
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Reusability
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For this criteria, the good example shown on the left performs a simple but concrete function, while the
bad example on the right seems to perform many functionalities that, as a whole, may be hard to reuse
into a different pipe to address a particular problem.

Novelty

The pattern on the left presents a solution that combines modules in a rather novel and interesting way.
The pattern on the right, however, use a combination of modules that is quite trivial and that does not
provide any new insights or knowledge on how to combine modules to provide a solution.

Usefulness

i
i
|
i

The good example shows a pattern that seems useful because it allows the user to address a common
need: provide authentication to access a web resource (feeds in this case). The bad example shows a
combination of components that can be hardly useful in a different context of this particular pipe.

Understandability

The pattern on the left shows a very simple pattern made of only two components. The functionality is
simple and straightforward to understand. The pattern on the right, however, contains many modules that
are combined and embedded in a rather intricated manner, which in a way harms its understandability.

Fig. 17. Examples of mashup model patterns discovered by the crowd.
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