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Concept-focused revision notes with diagrams and worked exam-style questions, aligned to past-paper
question patterns.

Independent study notice

These are independently authored review notes prepared from the author’s study of COMP5339
(Data Engineering) at the University of Sydney in Semester 1, 2026. They are not official
University of Sydney materials, are not endorsed by or affiliated with the University, and do
not reproduce or redistribute university lecture slides, readings, assessments, answer keys, or
other course resources. Explanations, examples, and diagrams were created by the author, with
external sources identified where applicable. University/course names are used only to identify
the subject context.

Scope. This product covers Weeks 1-11 only. Security/privacy material associated with Week
12 is intentionally excluded because it was not examinable in Semester 1, 2026. Refer to
separately maintained material for that topic; it is outside this product.

How to use these notes

¢ Blue boxes hold formal definitions worth memorising.

e Green boxes explain why a concept matters in practice.

e Gold “Q” boxes give an exam-style question, a model answer, and a marker’s note
at the end of each week — use them to self-test.

o Diagrams accompany every architecture and data-flow concept; being able to redraw
them is a fast way to revise.

e The capstone scenario near the end shows how to assemble many weeks’ ideas into
one integrated design answer.

.
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1 Week 1: Introduction to Data Engineering
1.1 Definition and Role

Data engineering is the discipline of designing, implementing, and maintaining systems that
produce high-quality data for downstream consumers. Unlike data science, which focuses on
extracting insight, data engineering focuses on the infrastructure and pipelines that make reliable data
available in the first place. A data engineer sits at the intersection of software engineering, systems
design, and domain knowledge.

Data engineering

The development, implementation, and maintenance of systems and processes that take in raw
data and produce high-quality, consistent information that supports downstream use cases such
as analysis and machine learning.

Type A vs Type B Engineers

Organisations distinguish two archetypes. Type A (Abstraction) engineers use managed services
and frameworks, avoiding low-level infrastructure management; they value speed of delivery. Type
B (Build) engineers design and build custom data systems from scratch when off-the-shelf tools are
insufficient. Most real roles blend both, leaning one way depending on the organisation’s maturity and
needs.

1.2 Data Science Hierarchy of Needs

Effective machine learning rests on a foundation of solid data work. The hierarchy of needs makes
the point that you cannot do reliable AI/ML without first solving collection, movement, storage, and

transformation.

Explore & Transform
(clean, prep)

Most data-engineering
effort lives in the
bottom three layers.

Move & Store (pipelines, storage)

Collect (instrument, log, ingest)

Figure 1: Data science hierarchy of needs: ML sits on top of foundational data work.

1.3 Data Engineering Lifecycle

The lifecycle describes the journey of data through a system: it is generated by source systems, ingested
into the platform, transformed to be fit for purpose, and served to consumers. Storage is not a
sequential stage but an underpinning layer present throughout, and six undercurrents cut across
every stage.



