GACO017 Computing III: Data Science and

Web Apps
GAC Computing

What this module is, and how it is marked

GACO017 is the Level III computing module: what sits behind a website. Six units
cover back-end JavaScript, databases, SQL, connecting the two, and a first look at
data science.

Assessment is entirely practical — a database %{#}i /% you design and build, a web
app WM& ] that talks to it, a data analysis project Z{#E/#7%i H, and course-
work — usually spread across most of the semester rather than concentrated at the
end.

e The work is judged on whether it runs and answers a question, not on how
much code there is.

o A Design the database before you write a query. Almost every problem later is a
table problem wearing a query’s clothes.

Every SQL example here runs in the site’s own code playground, and the SQL reference
there is the fuller version of these notes.

JavaScript for a web app’s back end

o The front end Hji runs in the browser; the back end )i runs on a server and
holds what the browser must not.

o A server f[R4%#% receives a request >R and returns a response M. That
loop is the whole architecture.

o An API W 7R is the agreed shape of those requests and responses.

o A Anything secret — a password, a key — belongs on the back end only. Code in
a browser is readable by everyone who visits.

Back-end programming

o A route ) maps a URL to code that runs when that URL is requested.

o Validate input 4% A on the server. Checking in the browser is a convenience
for honest users, not a defence.

« Never build a query by joining strings with user input. That is how SQL
injection SQL ¥ A happens, and it is the security failure this unit exists to
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prevent.

e Return an honest status: 200 for success, 400 for a bad request, 404 for something
that is not there.

Introduction to databases

« A relational database X Z 5% stores data in tables % of rows and columns.

o A primary key F## identifies a row uniquely. A foreign key #p points at
another table’s primary key, and that pointer is the relationship.

o Normalisation #ji{t removes duplicated data so one fact lives in one place.
o Design by asking what the entities 3Z{4& are, then what connects them.

Worked example. A school wants to store students, courses and who takes what.

Two tables cannot do it: a student takes many courses and a course has many students.
The many-to-many needs a third table — enrolments — whose rows are (student,
course) pairs.

Recognising that this third table is required is the single most useful database idea in
the module, and it is where most first designs go wrong.

SQL for back-end programming

o SQL ZEi#fk & if]iE = asks a database questions. SELECT .. FROM .. WHERE .. is
the core.

o JOIN 4% combines rows from two tables on a matching key.
« GROUP BY 434 with COUNT, SUM or AVG answers "how many per...” questions.

o /A WHERE filters rows before grouping; HAVING filters groups after. Using the wrong
one is the classic SQL error, and it usually returns a plausible wrong answer.

Worked example. Which courses have more than 20 students?

SELECT c.title, COUNT(*) AS students
FROM enrolments e

JOIN courses c ON c.id = e.course_id
GROUP BY c.title

HAVING COUNT (%) > 20;

The count is a property of the group, so the filter is HAVING. Written with WHERE it
does not run — and when a similar mistake does run, it silently answers a different
question.
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Connecting JavaScript with SQL

e The back end takes a request, runs a parameterised query Z#(fk#xif], and
returns the rows as data, usually JSON %4z 22 #kg =X

o Parameterised means the values travel separately from the query text. That is
what makes injection impossible rather than unlikely.

o Handle the empty case. A query that returns no rows is normal, and a page that
breaks on it is not finished.

Data science

« Data science ¥(JEF}2# turns data into a decision, and most of the work is before
the analysis: cleaning, joining, and checking what the data can support.

o Descriptive statistics A :4 11 summarise; a visualisation #] #f{k shows
shape; neither proves a cause.

« Correlation is not causation ff x ANZ&TF[H 5 — the sentence every data project
needs and most omit.

» State the limitations of your dataset. A project that names what its data cannot
show scores above one that quietly overclaims.
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