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Abstract

The purpose of this study is to evaluate the possibility of having a
library function capable of creating SQL inserts. The values for the in-
serts were created through regex. The study is conducted through a user
study where the test participants tested three methods to create inserts
for SQL, including the library function. The results show that the test
participants performed on average the worst in terms of time while using
the library function. When analysing the results manual insertion was
preferred for a few inserts and the web-client was the preferred method
for many inserts. This study indicated that the library function does not
simplify the creation of SQL inserts under the circumstances of this study.

1 Introduction

This section presents the background, purpose and the limitations of this thesis.

1.1 Background

Mockup data is broadly used when testing programs to make sure that they
work for numerous scenarios and large amount of data. Different web-clients
such as Mockaroo.com offer the possibility to generate mockup data for SQL ta-
bles. Structured Query Language (SQL) is used for managing data in relational
database management system (RDBMS). Currently creating mockup data is
usually done manually when testing small amounts of data. For larger amounts
of data, external web-clients are commonly used. When testing a website that
handles lots of data, for instance, for a clothing website it is crucial that the
website is tested to handle lots of data. It is not efficient to write hundreds
or even thousands of SQL inserts manually to test the website. To create the
SQL inserts in a library function could potentially decrease the usage of external
web-clients which could lead to larger automation possibilities.

Regular expression (regex) is a powerful tool that finds patterns in text, which
can help manage and locate text. Regex can also be used to generate text un-
der numerous of conditions by randomizing under the rules of the regex. This
is possible through different libraries such as RgxGen1 to create a randomized
string that matches a regex.

The combination of generating text through RgxGen and mockup data brought
attention as it could potentially simplify mockup data creation for SQL. To have
this combination in a library could therefore be beneficial and automatize the
production of mockup data without relying on external web-clients.

The library function is evaluated through a user study where users are intro-
duced to a number of problems. The problems shall be solved using three
different methods.

1https://github.com/curious-odd-man/RgxGen
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1.2 Purpose and Research Hypothesis

The purpose of this paper is to determine whether a library function capable
of creating SQL inserts from regex-generated words would be favorable to im-
plement and further develop. The purpose translates into a research hypothesis
that focuses on aspects that users might find of great interest when creating
inserts for SQL.

The research hypotheses are

• would a library capable of creating SQL inserts with regex-
generated words be perceived by users as more simple and more
efficient than creating data manually or through an external web-
client?

• would the library be perceived by users that they are more in
control than when creating data manually or through an external
web-client?

1.3 Delimitations

This thesis is not considering time or room complexity when evaluating the
differences between the different methods. The result in this thesis is based on
the observations and answers of the test participants. The test does not test
the functionality of the delete that the library function creates. This would
provide an unfair comparison as the external web-client does not provide such
a service. The test participants are limited to only use Mockaroo.com as the
external web-client. The version of the library that is tested only allows for
strings to be inserted.
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2 Theoretical Background

2.1 Regex

Regex is most commonly used to find patterns in text. It is common to use
regex’s to determine whether a given string is of a certain format e.g. an email
address when creating an account. A simple regex like “[hc]at” would match to
two words, hat and cat, since “[hc]” means h or c. The regex would not match
to words like bat, chat or cats. However, this is a simple example it is more
complex to, for instance, validate an email address2 which could look like this

(?:[a-z0-9!#$%&’*+/=?^_‘{|}~-]+(?:\.[a-z0-9!#$%&’*+/=?^_‘

{|}~-]+)*|"(?:[\x01-\x08\x0b\x0c\x0e-\x1f\x21\x23-\x5b\x5

d-\x7f]|\\[\x01-\x09\x0b\x0c\x0e-\x7f])*")@(?:(?:[a-z0-9]

(?:[a-z0-9-]*[a-z0-9])?\.)+[a-z0-9](?:[a-z0-9-]*[a-z0-9])

?|\[(?:(?:(2(5[0-5]|[0-4][0-9])|1[0-9][0-9]|[1-9]?[0-9]))

\.){3}(?:(2(5[0-5]|[0-4][0-9])|1[0-9][0-9]|[1-9]?[0-9])|[

a-z0-9-]*[a-z0-9]:(?:[\x01-\x08\x0b\x0c\x0e-\x1f\x21-\x5a

\x53-\x7f]|\\[\x01-\x09\x0b\x0c\x0e-\x7f])+)\])

Regex syntax can be used to generate words, the expressions usually do not
look similar to the validation regex. For instance, to generate an email address
it could look like this

[A-Z0-9a-z._%+-]{7,15}@[A-Za-z0-9.-]{4,10}\.[A-Za-z]{2,4}

This regex supplied to a library like RgxGen would generate words that look sim-
ilar to an email address, for instance, “nKcGpDW RLOZ@vv4.u8u7q.IZLG”.
RgxGen is used in the implementation that is tested by the participants in Sec-
tion 5. Supplying RgxGen with a regex like “[hc]at” would produce one of the
words hat or cat.

2.2 SQL inserts

Inserting values into SQL databases is done through SQL inserts. Most queries
in SQL are similar to pure English, this holds for inserts as well. A normal
insert usually looks like the example below

INSERT INTO recipe (ingredient, amount)

VALUES (’Olive oil’, ’1 tsp’);

This would insert the values “Olive oil” and “1 tsp” into the table “recipe”. To
remove the inserted item a corresponding delete must be made. A delete could
therefore look like below

DELETE FROM recipe

WHERE ingredient = ’Olive oil’ AND amount = ’1 tsp’;

2https://stackoverflow.com/questions/201323/how-to-validate-an-email-address-using-a-
regular-expression
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In theory, the amount would not have to be defined however then every relation
where the ingredient = “Olive oil” would be removed. An insert combined with
regex-generated words means that the values would be generated through regex
syntax.

2.3 MockUpGenerator

The library function also known as MockUpGenerator combines the theory of
Section 2.1 and 2.2. The defintion of the function is

public static void CreateInserts(int numberOfInserts,

String tableName,

ArrayList<String> regularExpressions,

ArrayList<String> attributeNames,

String insertFilename,

String deleteFilename);

The first argument is determining how many inserts the function should create,
the second argument is the name of the table. Arguments three and four are
lists that hold the regexes and the names of the attributes respectively. The
lists need to correspond, meaning that the first regex should belong to the first
attribute name. The two last arguments are filenames, the function creates files
with these file names and writes the inserts and deletes to these.

An example usage of the function could look like this

ArrayList<String> regexes = new ArrayList<>();

regexes.add(MockUpGenerator.first_name);

regexes.add(MockUpGenerator.last_name);

ArrayList<String> attr = new ArrayList<>();

attr.add("first_name");

attr.add("last_name");

MockUpGenerator.CreateInserts(2, "people", regexes, attr, "ins.tex", "del.txt");

The library also has static strings that can be used for some commonly used
attributes for instance first name and last name. This generates two inserts that
could look like this

INSERT INTO people (first_name, last_name)

VALUES (’Svjyrsx’, ’Dlqrongsr’);

INSERT INTO people (first_name, last_name)

VALUES (’Wrowhpjc’, ’Ymvsnneelcjp’);

The function would also create correspondent deletes for each insert which would
end up within the file with the name of the sixth parameter.
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2.4 Related work

As for related work, there is not much, the idea of SQL inserts with regex-
generated words seems unique. The format of the user study however has some
related work that has formed the data collecting. The three methods to collect
data are, think-aloud method, Likert scale, and participant observations [1, 2, 3].
The three methods have formed the study by adding elements to the study, for
instance, the participants observations forced the study to be recorded.

The text by Whalley and Kasto was of great inspiration when designing the
user study as it supplied with the foundation for this [4]. They recorded ses-
sions with the test participants that were introduced to tasks that they had to
solve. The way they presented the result also was an inspiration to this thesis
as they used anonymous aliases for the participants as well as narrating through
the solving of the tasks.
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Figure 1: Example of five-level Likert scale from Google Forms

3 Method

Under this section the different methods used in the study are presented. This
then gets translated into an experimental setup that is the design of the study
Finally, the boundaries of the analysis are presented.

3.1 Choice of Method

According to Kaplan and Maxwell, one of the main reasons for qualitative
methods is to understand how a user perceives a system and to evaluate the
system [5]. The purpose of the user study is to extract how the programmer
perceives and thinks about the different problems and the possible solutions to
the problems. Two of the methods used in the user study are, thinking aloud
method and a Likert scale [1, 2]. Think aloud method is a method commonly
used when gathering user experiences (Mcdonald et.al 2012) [6]. Think aloud
method is achieved by letting the user express what they experience, for in-
stance, when solving a problem, this can be achieved by asking questions or
letting the user narrate when they experience something while doing the task.
A Likert scale is a commonly used system to retrieve information, the basis of
the method is to grade to what extent the user agrees or disagrees, an example
of a five-level Likert scale is shown in Figure 1. To see what issues the par-
ticipants encounter during the study the participants are observed while taking
part in the study. Participant observations is a data collection method retrieved
from first-hand observations [3].

3.2 Experimental setup

The user study consists of 5 participants. Each test participant is recorded to
save the results of the study. To enhance the reliability of the user study, it
only include people that have finished a course in database management, have
finished at least one course in Java, and studied for a maximum of three years
at university level within the subject computer science. The purpose of the
assignment is not to test the users regex knowledge, therefore the regex of the
desired problem is presented e.g. when the user is asked to create SQL inserts

6



Figure 2: Example of one insert at the
time

Figure 3: Example of many inserts at
the time

with email addresses a regex of a email address is supplied. A large amount
of the data is received through the users experiences, precise and well-formed
follow up questions shall therefore be expressed to extract these experiences.

The participants are presented with one assignment consisting of two tasks.
Before the test, the participants are informed that they will be asked about
their experience when solving the assignments to gather information about their
experience. After the assignment, each test participant receives additional ques-
tions to understand how they experienced the different methods and why. To
limit potential bias by only starting with, for instance, the library function, the
test participants are doing the assignments in a different order. Every test par-
ticipant is anonymous and is given an alias that is referred to during the thesis
(Whalley and Kasto 2014) [4].

All tasks are tested through an automated test. The automated test checks
the database whether the correct amount of inserts has been inserted. Both of
the tasks shall be completed three times: once with the library function, once
through manually insertion, and once with an external web-client. The purpose
of the test is to determine which is the preferred way of generating data for
usage within Java. The assignment is timed to be able to present the time dif-
ferences between the different solutions. The test is done in Java and the test
participants are given instructions on how to insert to the database through two
examples see Figures 2 and 3.

• The first task is simply to insert five values into a database. The ta-
ble is called ’users’ and the value shall be of the form (username, email,
password).

• The second task is to insert 1000 values into a database. The table is
called ’student’ and the values shall be of the form (first name, last name,
student id).

3.3 Aspects: philosophy of science

When analysing the data it is done without bias. When creating an user study,
it is easy to design it with bias, this makes a favorable outcome more likely.
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When designing the user study it is therefore important to not being able to
predict the results. A few of the design choices where made to prevent this
from happening, for instance, not testing the delete functionality of the library
function. It is also important to not withhold information that the user study
provided and therefore an appendix is provided with each individual answer to
all questions.

Having bias for one method could also effect the thesis writing as you try to
minimize the negative and highlight the positive. In this thesis the positive is
only highlighted to determine potential future work. To further strengthen the
reliability of the test, the format of the test and the question is examined by an
unbiased third party to make sure that they do not guide towards any result.

4 Pilot study

The first idea for this thesis was to hold two assignments that tested two sce-
narios for what the library could do. The first assignment was to let the users
execute 100 inserts and watch it in a GUI to validate the results, this proved to
be confusing as the user anonymously named Caroline had trouble understand-
ing if the task was completed or not. When Caroline then continued with the
second assignment she solved the problem rather quickly and had a hard time
distinguishing the solutions to the assignments from each other. She thought
that they were different tasks of the same problem and should not be addressed
as two separate assignments. After Caroline’s feedback, a new format of the test
was proposed which is the one explained in Section 3.2. Caroline later tested
the new format and thought it was more accurate and provided better feedback
to the user on when the test has been completed. The format, including the
questions, has also been discussed with the supervisor.
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5 Tests

These test descriptions are presented under this section. The descriptions are
somewhat detailed and can be skim read. All of the participants where at home
while doing the tests which was recorded over Zoom.

5.1 Test participant 1 (Johanna)

The order of sections 5.1.1 to 5.1.3 reflects the order of the test that this test
participant did the assignment in. Johanna is an alias to preserve the anonymity
of the test participant. Johanna is a 22 year old female who have studied for
just under 3 years at Ume̊a University.

5.1.1 External

Johanna started by going into Mockaroo.com to check how she would create
data for task1. She quickly changed to the correct field names and previewed
the data. She thought that the data looked good and decided to copy the data
and set it to a string. She forgot to change the name of the table and re-
ceived an error message from the test suggesting that the name of the table did
not exist. She went back to Mockaroo.com to generate the data again with the
correct table name. She then ran the test again and successfully passed the test.

Johanna quickly went back to Mockaroo.com to generate the new data for task2.
This time she pasted the data into a .txt file instead of directly into the code.
She then searched on how to read a file in Java and rewrote the example that
she found into the code. Johanna had trouble understanding how to execute
the queries, she mixed up the two examples which caused confusion. She then
ran the test which succeeded. Johanna finished after 16:48 and spent roughly
13 minutes on the first task.

5.1.2 Library

On task1 Johanna started by trying to understand the function in the library.
She then decided to split her view vertically to be able to read in the library
while coding. She had trouble understanding that the third and fourth argu-
ment of the function was of type Arraylist. Johanna then realised the type and
started creating two Arraylists filling them with the correct information. She
then took the code from the external test and tried applying it to this task.
She then ran the test which failed since she read line for line which was not
applicable for the output of the library function. She realised that she had too
read two lines two access the first query. She ran the test again which failed,
shortly after she realised that there was an empty line which had to be read to
gather all inserts. She then ran the test which succeeded.

At task2 she copied the solution from task1 and changed the values that needed
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to be changed. She then ran the test which succeeded. These tasks took Jo-
hanna 21 minutes and 25 seconds spending around 19 minutes at task1.

5.1.3 Manual

On task1 Johanna started of by copying the second example query five times
into a string. The example had only two attributes which forced her to change
all five queries to three attributes. She changed all to the correct format but
forgot to change the table name. She ran the test which failed the test suggested
that there was a wrongful table name. She then changed and tried running the
test again which failed. Johanna forgot the apostrophes to most of the values
and had to change those before running the tests again which now passed. She
expressed great remorse that she did not change to the correct format before
pasting the queries.

Task2 Johanna started by wondering how she should approach this task since
she could not copy paste 1000 lines and then making them unique. She started
by copy pasting a insert from task1 and then tried to make them unique by
adding an id to the values within a loop. She then ran the test and could not
figure out the problem. The problem was the apostrophes around the values
which she realised, she had problems integrating the changes to her query and
spent a few minutes for this. She then figured it out and ran the test which
passed. The tasks took Johanna 21 minutes and 36 seconds spending around 9
minutes on the first task.

5.2 Test participant 2 (Michael)

The order of sections 5.2.1 to 5.2.3 reflects the order of the test that this test
participant did the assignment in. Michael is an alias to preserve the anonymity
of the test participant. Michael is a 22 year old male who have studied for just
under 3 years at Ume̊a University.

5.2.1 Library

Michael started of by looking into the library to see how the data should be
created. He quickly realised that there must be Arraylists created and started
by creating them, he had some trouble creating the Arraylists mentioning that
he usually uses Arrays. By the time Micheal was done creating the Arraylist he
went back to the library to further proceed in the assignment.

Michael was confused to how he would be able to access the data since the
function in the library did not returning anything. He then realised that the
filenames presented to the function would hold the data. Michael searched on
how to read a file in Java and copied the example. He tried running the au-
tomated test, the test failed and gave a SQL error, meaning that a query was
incorrect. He realised that this was due to the way he read the file which read
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line for line while each query was covering two lines in the file from the library.
He found another way of reading the data where he would read until a semicolon
which ends each query. This was successful and Michael finished task1.

Michael quickly noticed that task2 shall be solved in a similar matter and copied
his solution to this task. He changed what he thought needed to be changed
in order to complete this task. Michael forgot to change the table name which
led to the automated test failing. He then quickly changed the table name and
completed the assignment. The time of the test ended up being 22 minutes and
16 seconds, spending almost 19 minutes on task1.

5.2.2 External

Michael started task1 by going into Mockaroo.com to see how the data should
be created. He changed the field names and types to match his needs. Michael
failed to change to the correct file format which made the data look not like
he expected. He then realised that the file format was wrong and tested a few
other formats without success. He then chooses the correct format, he mentions
to have thought that choosing SQL as format would automatically insert them
into a database, not provide him with the queries directly.

Michael copied the code from the library solution to read the file. He tried
running the test which gave him an error suggesting that the table name was
incorrect. Michael then went back to Mockaroo.com to change to the correct
table name, this was done quickly. He ran the test again and the test gave the
feedback that he only had inserted 4 values rather then 5. He realised he must
have read the file incorrectly. After a while Michael realised he should read
line for line and then adapted the changes which was successful since the test
succeeded.

Michael started with task2 right away by producing the new data for this task.
He had now familiarized with the interface and quickly changed to what he
wanted. He was confused when no type was called student id, he was then in-
formed that there was no need to have an exact type the main purpose is that it
is unique like an id, he choose an arbitrary id type. Michael reused the code in
task1 and adapted the code to this task. He then ran the test and got an error
suggesting that the table name was incorrect, he realised ha had once again for-
got to change the table name and went back to Mockaroo.com to change this.
He then ran the test again and succeeded the task. Michael finished these tasks
in 14 minutes and 41 seconds and spent roughly 10 minutes on the first task.

5.2.3 Manual

Starting at task1, Michael had seen the pattern that he would have to solve
one problem with few inserts and one with many inserts. He therefore started
working on a loop which was capable of solving both tasks instead of solving
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them in two ways. He realising that numbers added to a string would make the
strings different if the number was looped. Michael proceeded to check the ex-
ample from Figure 2 to be reminded on how a insert query should look like. He
decided to recreate these to fit the task requirements, he forgot the apostrophes
that needs to surround the values in SQL. He ran and failed the test three times
having apostrophes issues. He then had fixed the issues regarding apostrophes,
however the test still failed. After a few minutes he realised he had missed a
comma sign. He corrected the mistake and ran the test which now succeeded.

When the test succeeded he quickly moved to task2 which he had a good foun-
dation for. He adapted the code to match the new task and ran the test which
succeeded right away. He finished the tasks in 10 minutes and 50 seconds and
spent more then 9 minutes on the first task.

5.3 Test participant 3 (Victor)

The order of sections 5.3.1 to 5.3.3 reflects the order of the test that this test
participant did the assignment in. Victor is an alias to preserve the anonymity
of the test participant. Victor is a 22 year old male who have studied just under
3 years at Ume̊a University.

5.3.1 Manual

Victor began task1 by realising that the most effective way probably is to create
a loop that adds a number that makes every string unique. He quickly set up a
correct loop that used the example inserts from the example, he then adapted
it to this particular assignment. He ran the test which passed and started with
task2 right away. He copied his solution from task1 and adapted it to this task.
Victor ran the test which passed. He finished the tasks in precisely 6 minutes
and spent roughly 4 minutes on task1.

5.3.2 External

Victor started of task1 by visiting Mockaroo.com. At first he was confused by
the type column of the graphical interface, he thought that the type should be
string. He then realised that it meant the look of the data for instance email
would signify a realistic email address. He changed the types, table name and
field names. He then copied the data into a string in his code and made sure he
could run the test. He tried running the test which failed and he realised that
one of the field names were incorrect and returned to Mockaroo.com to generate
the new data. He copied into the string again and tried running the test. The
test signified that one of his field names still were incorrect which he found out
after a short while. He went back to Mockaroo.com to generate the data and
then copied the code to his string. He then ran the test which passed.

Victor started task2 by realising he could not copy 1000 queries to a string
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and realised he has to read from a file. He saved the data to a file and then
searched the internet on how to read a file in Java. He wrote the example he
found on the internet into his code. He created a loop which would read line
for line and then tried running the test. The test passed and the tasks were
completed in 19 minutes and 54 seconds and spent roughly 15 minutes on task1.

5.3.3 Library

Victor started task1 by looking at the library function. He then went back to the
task and tried creating the data with the function. He had trouble understand-
ing the type of the third and fourth argument of the function. He then realised
that they should be of type Arraylist and created two Arraylists and inserted
them into the function. He copied the code from the file reading of the solution
from the external test which read line for line. He tried running the test which
failed. After a while Victor realised that he could not read the library functions
output line for line and trying to execute each line. He then realised he had to
read another line to include the entire query. He added another line that also
read the empty line after the query so that all queries are read correctly, which
resulted in a passed test.

Victor started task2 by copying his solution from task1 and adapted it to this
task. He then ran the test which succeeded, he finished the tasks in 17 minutes
and 47 seconds spending just under 16 minutes on the first task.

5.4 Test participant 4 (Richard)

The order of sections 5.4.1 to 5.4.3 reflects the order of the test that this test
participant did the assignment in. Richard is an alias to preserve the anonymity
of the test participant. Richard is a 25 year old male who have studied just under
3 years at Ume̊a University.

5.4.1 Manual

Richard started task1 by creating a loop to make the inserts unique. He ex-
pressed frustration as he was not used to Java syntax. He made sure he could
execute the queries and then ran the test. The test failed, suggesting he had
problems with the values. He realised he lacked a few apostrophes and corrected
his mistakes. He then ran the test again which now passed. He moved on with
task2 and started of by copying the solution to the previous task. He adapted
the changes to fit the correct format and tried running the test, while adapting
he accidentally added a wrongful character before a value. Richard ran the test
which failed, he looked for the error and find it after a while. He then ran
the test which now passed and finished his tasks in 10 minutes and 26 seconds
spending a little over 7 minutes on the first task.
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5.4.2 Library

Richard started of task1 by creating the function and seeing what parameters
he should pass to the function. He could tell by some of the names of the pa-
rameters what they should be. He noticed that the third argument should be
an Arraylist and went into the library to see what they should hold. He had
trouble when trying to create and fill an Arraylist on one row. Richard tried to
create the Arraylist and filled it with the correct information. He created the
list for the fourth argument in the same fashion. He was confused over were the
output would appear, he then added the file names to the function. Richard
ran the test to see how the .txt file would look so he knew how to read it. He
searched the internet for how to read a file in Java and copied an example, the
example read line for line and when he tried running the test, it failed. He
quickly realised he had to adapt his solution and appended all lines to one large
string and inserted all queries simultaneously. He ran the test which passed.

Starting at task2, Richard understood that he can copy his previous solution
and then change it so it fits the format of task2. Richard ran the test which
passed, his time was 12 minutes and 32 seconds spending 12 of those minutes
on task1.

5.4.3 External

Richard started task1 by visiting Mockaroo.com and instantly understood that
he should change the field names to match the format of task1. He changed the
types to match his field names. He downloaded the data and then took the file
reading from the previous assignment. He ran the test which failed suggesting
that the table name did not exist. He went back to Mockaroo.com to change
the table name and downloaded the data again. He ran the test again which
passed. Richard reused his solution from task1 for task2. He went back to
Mockaroo.com and created the data for this task and ran the test. The test
passed and Richard finished the tasks in 5 minutes and 7 seconds spending
roughly 3 and a half minutes on task1.

5.5 Test participant 5 (Billy)

The order of sections 5.5.1 to 5.5.3 reflects the order of the test that this test
participant did the assignment in. Billy is an alias to preserve the anonymity
of the test participant. Billy is a 22 year old male who have studied just under
3 years at Ume̊a University.

5.5.1 Library

Billy started of task1 by reading the documentation of the library. He copied
the example in the documentation and tried to adapt to the format that the
task asks for. He had problems adapting the example to the task considering
he had to create the Arraylist which he thought was unclear. When he realised
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that he had to create Arraylists he quickly created them and filled them with
the data. He then searched the internet on how to access a file in Java. He
copied an example that allowed him to read the lines of the file into a list. He
choose to append all lines onto an empty string, he had issues trying to append.
He then ran the test which passed.

Billy during task2 chose to copy his solution from task1 and changed the values
to match the format for task1. He then ran the test which passed finishing in
13 minutes and 15 seconds spending 12 minutes on task1.

5.5.2 Manual

Billy started task1 by searching on random numbers in Java. He looked at an
example and started creating a for loop that looped from 0 to a random number
between 0 and 20. He then created an outer loop that looped from 0 to 5. Billy
continued by grabbing a query from one of the examples provided in the test.
He appended random doubles onto a string in the inner loop. He then changed
the query to match the format of the task. He ran the test which failed, he
thought that the problem was because of the value of the random character was
to high. Billy then ran the test again which failed. He spent a lot of time trying
to find the issue, trying to change his random values in different ways. During
this period he ran the test multiple times. He then realised that he could not
have a loop to random which caused to long strings surpassing the maximum
allowed of 255 characters. Billy ran the test which failed, he now realised he
should not use doubles as they are to long, instead he used integers. He ran the
test again which now passed.

Billy started task2 by copying his previous solution and changing it to fit to
the format of the this task. He forgot to change the attributes of the query,
which caused the test to fail when he tried running the test. He realised his
mistake and changed to the correct attributes and ran the test which passed
Billy then ran the test which passed completing the tasks in 15 minutes and 16
seconds spending 13 and and a half minutes at task1.

5.5.3 External

Billy started of task1 by visiting Mockaroo.com, he quickly changed to the cor-
rect field names. He did not bother changing to the correct types since he knew
that they were strings, which is the datatype that the database requires. He
then changed to the correct table name and downloaded his data. He down-
loaded 1000 inserts, this task only requires 5 inserts. Billy choose to loop 5
times and appended all data to a single string and then inserting them to the
database. He ran the test which passed.

Billy rewrote his loop to a for each loop. He went back to Mockaroo.com to
create the data for task2, he decided to create 1000 inserts since his loop now
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would go trough every line. He again chose to not change to the correct type.
He then ran the test which passed completing the tasks in 8 minutes and 8
seconds spending roughly 6 minutes at task1.
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Table 1: Times of the library test (minutes:seconds)

Participant task1 task2 Total
Johanna 19:07 02:18 21:25
Michael 18:56 03:20 22:16
Victor 15:54 01:53 17:47
Richard 12:00 0:32 12:32
Billy 12:02 01:53 13:55

6 Results and Analysis

In this section the results of all tests are presented and analyzed.

6.1 Library

The average time it took to complete both tasks with the library was 17 minutes
and 35 seconds. All participants spent significantly more time at task1 as shown
in Table 1. The average time for task1 was 15 minutes and 36 seconds while the
average for task2 was one minute and 59 seconds.

Participants Johanna and Victor solved the tasks quite similarly by reading
three lines per query from the output of the file. Michael solved the tasks using
a delimiter which allowed him to read until a semicolon. Richard and Billy
appended each query onto a string and then read the entire string. Richard and
Billy had least problem when reading the file since they did not have to make
sure that they read one query at a time, they were also the two participants
with the shortest time. Johanna, Victor, and Michael spent time figuring out
how to read exactly one query, all three tried reading line by line. Johanna,
Victor, and Michael all expressed that they would prefer the inserts on one line.
Johanna also expressed that it looked better with two lines than having it on
one line.

All participants spent a significant amount of time trying to understand and
use the library function. The main issues were not understanding where the
output ended up or understanding the type of the third and fourth arguments.
This could be caused by a lack of documentation and/or bad documentation.
Richard said that “Documentation could probably be better” (translated from
Swedish). All participants except Richard agreed to some extent that they
would use the library to create both few and many inserts for a database as
seen in Figures 4 and 5. Notably, Richard performed the best time at the li-
brary test however it was his worst time. Both Richard and Billy liked the fact
that you could create your own regex.
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Figure 4: Likert scale result for question regarding few inserts with the library

Figure 5: Likert scale result for question regarding many inserts with the library

6.2 External

The average times for task1 and task2 were 9 minutes and 29 seconds and 3
minutes and 27 seconds, respectively. The total average time was 12 minutes
and 56 seconds. As with all methods, the test participants spent more time on
task1 than on task2, see Table 2. Richard and Billy had the shortest total time,
both of them had their external test last, however, the main reason was that
their file reading did not require change from the library test. Both Johanna and
Victor solved task1 and task2 differently as they copied the data into a string
and then read the string, this meant that they had to change their solution for
task2. Michael solved both tasks in the same way, however, he had problems
creating the data for task2 which cost him time.

The opinion of the external result can be seen in Figures 6 and 7. Most test
participants would not use an external web-client when performing few inserts.
When performing many inserts most test participants would use an external
web-client. The differences between the results are based on the fact that most
of the test participants do not feel the need to leave Java to create few inserts.
External was the most liked method in terms of the data and the code. All
participants preferred the output of the external the most and many said that
it was because there were realistic or proper names. Richard said that the ex-
ternal data would be the easiest to test. Most participants also mentioned that
they preferred the code of the external as it was the least amount of code.
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Table 2: Times of the external test (minutes:seconds)

Participant task1 task2 Total
Johanna 13:01 03:47 16:48
Michael 09:47 04:54 14:41
Victor 14:49 05:05 19:54
Richard 03:33 01:34 05:07
Billy 06:14 01:54 08:08

Figure 6: Likert scale result for question regarding few inserts with the external
web-client

Figure 7: Likert scale result for question regarding many inserts with the external
web-client
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Table 3: Times of the manual test (minutes:seconds)

Participant task1 task2 Total
Johanna 09:07 12:29 21:36
Michael 09:01 01:49 10:50
Victor 04:19 01:40 05:59
Richard 07:16 03:10 10:26
Billy 13:32 01:44 15:16

6.3 Manual

The average total time for the manual test was 12 minutes and 49 seconds
making it the fastest of the three methods. The average time for task1 was 8
minutes and 29 seconds while task2 had an average time of 4 minutes and 10
seconds. Most participants had times that were faster for task1 than for task2
see Figure 3. Johanna had a slower time for task2 than for task1, she was the
only participant that did not create the data for task1 using a loop. She created
the data the traditional way by writing the inserts directly into a string, this
meant that she could not reuse her solution for task2 which saved the other
participants a considerable amount of time.

Manual had the fastest total average time which is mainly because of not need-
ing to read from a file. Most of the problems that the participants had were
based on the syntax of Java which none of the participants had taken a course
in within the last year. The problem was usually string concatenation to in-
clude the values within the query, this also caused apostrophe problems. All
participants except Victor said that they had manually created mockup data
previously; interestingly enough Victor had the by far best time out of the par-
ticipants.

Most of the participants agreed that they would use manual insertion when
creating few inserts for a database, see Figure 8. All participants created the
data for task2 using a loop which created very unrealistic data, most of the
participants used the index of the loop to make the values unique. Although
most participants produced a quick solution during task2, most participants did
not agree that they would manually insert values for many inserts, see Figure
9. This is probably because of the unrealistic nature of the inserts from task2
which all participants mentioned when asked which data they liked the best.
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Figure 8: Likert scale result for question regarding few inserts using manual insertion

Figure 9: Likert scale result for question regarding many inserts using manual inser-
tion

6.4 Follow up questions

This is a summary of all the test participants answers. Each question and each
individual answer can be read in Appendix A.

Do you have any prior experiences of creating mockup data either
manually or through web-clients? If so what? For this question, all
participants, except Victor, said that they had created mockup data manually
previously. No participant said that they had created mockup data through a
web-client.

How did you experience the solving of task1 with the library func-
tion? Did it feel simple or hard? Did it feel efficient or inefficient?
All participants either said that they had problems understanding the function
or that they were unused to Java. Most participants thought that it was simple
or easy, however, a few said that it felt inefficient.

How did you experience the solving of task2 with the library func-
tion? Did it feel simple or hard? Did it feel efficient or inefficient?
All participants found it simple and effective, most of them added that it was
due to already having solved a similar problem in task1.

How did you experience the solving of task1 with the external web-
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client? Did it feel simple or hard? Did it feel efficient or inefficient?
Johanna, Michael, and Billy expressed that it was simple but that they had
some problems using the interface in some way. Victor and Richard expressed
that they found it effective, Richard even mentioned he would definitely use the
website again.

How did you experience the solving of task2 with the external web-
client? Did it feel simple or hard? Did it feel efficient or inefficient?
All participants found task2 simple and effective, some mentioned that they
gained knowledge from task1 which helped.

How did you experience the solving of task1 by manual insertion?
Did it feel simple or hard? Did it feel efficient or inefficient? All par-
ticipants except Victor either mentioned that it was hard or inefficient. Victor
said that it did not generate good data. Billy suggests that there are better
ways of solving the problem then his solution.

How did you experience the solving of task2 by manual insertion?
Did it feel simple or hard? Did it feel efficient or inefficient? Most
participants expressed that they felt that it was easy because of task1. Billy,
however, said that it was quite hard and that there are easier ways then his
solution. Billy also mentioned that it is very hard if you want good values.

Rank the methods used to solve the assignment from least in con-
trol to most in control, briefly explain why. Most participants felt the
most in control using the library, as well as most participant felt the least in
control using manual. Some participants mentioned the possibility of creating
and using there own regex as a control feeling, as well as being able to see the
code of the function. Some test participants did not like the fact that they could
not control the looks of the manual insertions.

Which data did you like the best? Meaning which values that you
find the most appealing? Why? All test participants thought external
looked the best, in some way saying that the data was the most realistic.

Which solution do you think looks the nicest and why? All participants
except Richard preferred the solution of the external as it was the shortest.
Richard mentioned that he probably would have solved the problem like exter-
nal suggesting that it looks the best.

Could the library function have been better with some modifications?
If so which? All comments regarded either that the output should be on one
row or that the documentation should be better.
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7 Discussion

In this section the results and analysis are discussed. The discussion includes
how the results are interpreted, a scientific explanation, and a conclusion of the
result. The limitations of the study are presented as well as the potential future
work and my own personal reflection.

7.1 Interpretation of result

The first research hypothesis presented in Section 1.2, can easily be answered
by the results of the study. It is clear that the test participants in general did
not find the library function simpler or more effective than the already existing
methods. This became clear through the times that the library function pro-
duced compared to the other methods, the answers that the participants gave
also indicated that it was simpler and more effective to use the other methods.
Most of the participants said to have felt the most in control while using the
library and therefore that hypothesis may stand. Those participants either said
that it was because of the possibility of regex or the ability to see the code of
the function.

The purpose of the study presented in Section 1.2 was to evaluate whether
the library would be favorable to implement. It is clear that the library in its
current form is not favorable to implement, mainly because it was not seen as
simpler or more effective. It also was not the best-looking code or the best data
produced.

7.2 Limitations

Without the delimitations, the result could have more argumentative points and
could therefore differ. This study ignores time and room complexity which is
of great interest in a lot of cases, this study instead focuses on how the users
perceive the methods. The library creates deletes which the external web-client
used does not supply, this functionality is not evaluated as it would probably
affect the results to the library functions advantage. It is neither researched
that it is of great use to have corresponding deletes. The test participants were
only allowed to use Mockaroo.com as the external web-client, this could affect
the results if there is a better web-client available. The library is not perfect as
it only works for strings however this was only meant to be a study for eventual
further development in the subject.

7.3 Conclusion and Future work

This version of the library is not the way to go which the results suggests. How-
ever it is clear that there are some benefits to have a library function capable
of creating inserts for SQL. The library function performed the best average
time for task2 which was due to great replicability, it was also popular among
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the participants to have the capability of creating your own regex. The library
function had some issues which hurt the results, such as flawed documentation
and hard to read from the output file in Java.

If further development of this subject is continued the biggest challenge would
be creating realistic data. If possible a type of database would be needed that
is connected to the library to create realistic data. It can be of great interest to
implement a regex field in external web-clients to enable the users to have more
control over the data, to my knowledge this does not exist. The future work
could also include other database query languages, not only SQL.

To conclude I would like to mention that manual inserts for few inserts will
probably never be overtaken as it is extremely simple to do if you have knowl-
edge in SQL, it was also the preferred way for few inserts by the test participants.
It could however be beneficial to use an external web-client if the user wants
the data in a file. The focus should be directed towards the creation of many
inserts.

7.4 Scientific explanation

It is difficult to do a scientific explanation on this study. Mainly due to the fact
that it is the perception of the participants that is the result. It is of course
possible to explain, for instance, why the library performed badly compared to
the other methods. This was mostly due to deficient documentation and bad
style of output, areas that, for instance, the web-client had no problems with.
The scientific explanation can therefore be seen as simple, as the explanation
behind the result is that the participants did not perceive the library as simpler
or more effective.

7.5 Personal reflections

Personally I am proud over this thesis, it has been a great challenge doing
something I usually do not, which is user studies. I am also proud over the
fact that I did not unknowingly design a test that would indefinitely result in a
positive outcome in favor of the library function. The thing I feel like i should
have done different is probably, conducting a user study to evaluate the issues
regarding the library function, this is mostly a time issue. This would probably
have resulted in a better measurement against the other methods.
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A Appendix questions and answers

A.1 Test participant 1

All questions where asked and answered in Swedish to make the test partici-
pant more comfortable, the questions and the answers were therefore translated.

Do you have any prior experiences of creating mockup data either
manually or through web-clients? If so what? Manually but very few.

How did you experience the solving of task1 with the library func-
tion? Did it feel simple or hard? Did it feel efficient or inefficient?
Effective when realising how it worked, hard to understand the parameters for
the function which took some time, otherwise good.

How did you experience the solving of task2 with the library func-
tion? Did it feel simple or hard? Did it feel efficient or inefficient?
Very effective since i knew how to do it, simple and effective.

How did you experience the solving of task1 with the external web-
client? Did it feel simple or hard? Did it feel efficient or inefficient?
Simple, the hard part was to use the web-client.

How did you experience the solving of task2 with the external web-
client? Did it feel simple or hard? Did it feel efficient or inefficient?
Simple and effective.

How did you experience the solving of task1 by manual insertion?
Did it feel simple or hard? Did it feel efficient or inefficient? A little
ineffective but quite simple.

How did you experience the solving of task2 by manual insertion?
Did it feel simple or hard? Did it feel efficient or inefficient? Quite
simple to loop a thousand times. It almost felt more effective than doing five
the way i did it but not as effective as the other methods.

Rank the methods used to solve the assignment from least in con-
trol to most in control, briefly explain why. I guess it was the manual
method (that i felt the most in control) since i did it myself, the other method
generated the data for me. Between the other methods I felt like i had more
control in the web-client because of the graphical interface.

Which data did you like the best? Meaning which values that you
find the most appealing? Why? Library feels weird, no real names. Ex-
ternal feels better than manual. External is the most realistic. So in which
order? External, library then manual.
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Which solution do you think looks the nicest and why? External since
it is the shortest.

Could the library function have been better with some modifications?
If so which? I would prefer to have one line per query, however that could be
because I did the external first. It is easier to read (the library function output)
though.

A.2 Test participant 2

All questions where asked and answered in Swedish to make the test partici-
pant more comfortable, the questions and the answers were therefore translated.

Do you have any prior experiences of creating mockup data either
manually or through web-clients? If so what? Manual but not that much.

How did you experience the solving of task1 with the library func-
tion? Did it feel simple or hard? Did it feel efficient or inefficient?
The biggest problem was that I had problem with java syntax in the beginning.
Pretty simple, did not feel great with the regex. Not very efficient.

How did you experience the solving of task2 with the library func-
tion? Did it feel simple or hard? Did it feel efficient or inefficient?
Simple since it was very similar (to the previous task). It went fast.

How did you experience the solving of task1 with the external web-
client? Did it feel simple or hard? Did it feel efficient or inefficient?
Simple when I understood that I could use the scanner to read a .sql file. How-
ever hard to know that i should pick .sql file.

How did you experience the solving of task2 with the external web-
client? Did it feel simple or hard? Did it feel efficient or inefficient?
Simple since it was similar to task1.

How did you experience the solving of task1 by manual insertion?
Did it feel simple or hard? Did it feel efficient or inefficient? Definitely
harder then using external (web-client) or library.

How did you experience the solving of task2 by manual insertion?
Did it feel simple or hard? Did it feel efficient or inefficient? Quite
simple because of task1.

Rank the methods used to solve the assignment from least in con-
trol to most in control, briefly explain why. Technically I have the most
control with the library since i can change the regex. Then external (web-client).
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Which data did you like the best? Meaning which values that you
find the most appealing? Why? I would say external since i can tell what
it is. You can tell that it is proper names. I would put manual at the bottom.

Which solution do you think looks the nicest and why? External since
it is shorter, not using delimiter. Manual is last.

Could the library function have been better with some modifications?
If so which? Everything (of a query) on one line.

A.3 Test participant 3

All questions where asked and answered in Swedish to make the test partici-
pant more comfortable, the questions and the answers were therefore translated.

Do you have any prior experiences of creating mockup data either
manually or through web-clients? If so what? No.

How did you experience the solving of task1 with the library func-
tion? Did it feel simple or hard? Did it feel efficient or inefficient?
Very easy, it was a while ago I wrote in Java and it was easier then creating
them myself.

How did you experience the solving of task2 with the library func-
tion? Did it feel simple or hard? Did it feel efficient or inefficient?
Very straight forward, since I had solved the previous task.

How did you experience the solving of task1 with the external web-
client? Did it feel simple or hard? Did it feel efficient or inefficient?
Effective for small values, just copy pasting basically.

How did you experience the solving of task2 with the external web-
client? Did it feel simple or hard? Did it feel efficient or inefficient?
Also very smooth, if you have knowledge in Java it is quite easy to read line for
line from a file. Also pretty effective. Extra step to have to use a web-client.

How did you experience the solving of task1 by manual insertion?
Did it feel simple or hard? Did it feel efficient or inefficient? Pretty
simple but those not give good data.

How did you experience the solving of task2 by manual insertion?
Did it feel simple or hard? Did it feel efficient or inefficient? Same as
above also pretty effective.

Rank the methods used to solve the assignment from least in con-
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trol to most in control, briefly explain why. The library most in control.
web-client gave the most realistic data. Very easy to use the MockUpGenereator
(the library) after reading a bit. In second place manual since it was easy to
code, no external dependencies.

Which data did you like the best? Meaning which values that you
find the most appealing? Why? I have to give it to the external web-client
since it has realistic names. Second is yours (the library), some sort of realistic
names or an attempt at least. Manual is last.

Which solution do you think looks the nicest and why? Hard ques-
tion, I would say external.

Could the library function have been better with some modifications?
If so which? I like that you can add your own regex it is a nice feature. A
little bit tricky having it (the query) on two rows, easy when i realised that I
can not read line for line.

A.4 Test participant 4

All questions where asked and answered in Swedish to make the test partici-
pant more comfortable, the questions and the answers were therefore translated.

Do you have any prior experiences of creating mockup data either
manually or through web-clients? If so what? Yes manual.

How did you experience the solving of task1 with the library func-
tion? Did it feel simple or hard? Did it feel efficient or inefficient?
Very easy, the hard part was the file names, confused whether the file names
where input or output. Probably cause I read sloppy.

How did you experience the solving of task2 with the library func-
tion? Did it feel simple or hard? Did it feel efficient or inefficient?
Even easier since I had already solved task1.

How did you experience the solving of task1 with the external web-
client? Did it feel simple or hard? Did it feel efficient or inefficient?
Very usable I will probably use it.

How did you experience the solving of task2 with the external web-
client? Did it feel simple or hard? Did it feel efficient or inefficient?
Even easier since I had already solved task1.

How did you experience the solving of task1 by manual insertion?
Did it feel simple or hard? Did it feel efficient or inefficient? Hard,
mostly about the syntax a bit unused to Java.
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How did you experience the solving of task2 by manual insertion?
Did it feel simple or hard? Did it feel efficient or inefficient? Even
easier since I had already solved task1.

Rank the methods used to solve the assignment from least in con-
trol to most in control, briefly explain why. Most control with manual,
cause I know exactly what is printed. Least control with external since I do not
write it, very good tool though.

Which data did you like the best? Meaning which values that you
find the most appealing? Why? Absolutely not manual, catastrophic. Ex-
ternal is the best since, it is the best to test if it is wrong. Library is also really
good, but it is also just characters and numbers.

Which solution do you think looks the nicest and why? If I would
have done it myself I would probably do it like MockUpGenerator (the library)
so I would say MockUpGenerator. I would probably build my own generator.

Could the library function have been better with some modifications?
If so which? Documentation could probably be better, but I like the regular
expressions.

A.5 Test participant 5

All questions where asked and answered in Swedish to make the test partici-
pant more comfortable, the questions and the answers were therefore translated.

Do you have any prior experiences of creating mockup data either
manually or through web-clients? If so what? Some manually.

How did you experience the solving of task1 with the library func-
tion? Did it feel simple or hard? Did it feel efficient or inefficient?
Simple, a little to familiarize with.

How did you experience the solving of task2 with the library func-
tion? Did it feel simple or hard? Did it feel efficient or inefficient?
Much easier since I knew how to do it. Very effective.

How did you experience the solving of task1 with the external web-
client? Did it feel simple or hard? Did it feel efficient or inefficient?
Pretty simple, not much code. The hard part was to figure out how the data
should be created.

How did you experience the solving of task2 with the external web-
client? Did it feel simple or hard? Did it feel efficient or inefficient?
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Very simple, goes fast to create lots of data especially since I knew how to do
it now.

How did you experience the solving of task1 by manual insertion?
Did it feel simple or hard? Did it feel efficient or inefficient? I did
it much more complicated then it had to be. Very inefficient, you could just
write them manually for five inserts however i made it more complicated. It is
possible to do it pretty simple.

How did you experience the solving of task2 by manual insertion?
Did it feel simple or hard? Did it feel efficient or inefficient? You
could make this easy but if you want sensible data it is much harder. If you
want to do it you probably have to make your own MockUpGenerator (Library).

Rank the methods used to solve the assignment from least in con-
trol to most in control, briefly explain why. Least control with manual,
as long as you have few you can have lots of control, but when you need lots of
data and you do not want the same data you have barely no control. External
in the middle, relatively good control, since I can chose how it should look like,
you have no idea what is inside. MockUpGenerator at the top, most in control,
you get all you need and you can look at how the data is created.

Which data did you like the best? Meaning which values that you
find the most appealing? Why? Manual gives nothing, only lots of num-
bers. Library is pretty good, pretty realistic with the types. Also pretty good,
good with realistic names however it tests the same functionality as the library.
Equivalent data (between library and external).

Which solution do you think looks the nicest and why? Manual looks
awful. External looks the nicest since it is the least amount of code.

Could the library function have been better with some modifications?
If so which? Probably better to return (the output) in another way.
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