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1 Intended Learning Outcomes

1. Students should know and understand:

(a) The significance of the ER model and list its main components.

(b) When views, indexes, and constraints should be used, and describe the performance
considerations associated with each construct.

(c) Di↵erences among indexing schemes, and when they are applicable.

(d) The problems caused by redundancy in database design.

(e) The 4 transaction properties that DBMS guarantee.

(f) Several data-intensive sustainability issues.

(g) The di↵erent locking protocols used in a DBMS and their properties and behaviour.

(h) Deadlock prevention and detection mechanisms.

2. Students should be able to:

(a) Use a relational database management system to load data into tables, and to write SQL
to retrieve desired data records.

(b) Write a query using relational algebra.

(c) Develop an ER model for a given application. Translate a given ER model to a relational
model.

(d) Given a data instance, identify whether its normalized as (3NF, or BCNF), and whether
a decomposition is dependency preserving or a lossless join. If not, describe the normal-
ization/decomposition steps.

(e) Identify when anomalies can occur in interleaved transactions.

(f) Identify a serializable schedule.

(g) Detect deadlocks given a series of transactions.
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2 Mapping to Attributes with their Indicators

A01 Knowledge

Competence in specialized engineering knowledge 1a–1h

A02 Problem Analysis

Ability to identify reasonable assumptions 1b–1d, 2c
Ability to decompose, organize a problem into subproblems 2a–2d
The ability to use of modern/state of the art tools 2a

A03 Investigation

Able to recognize and discuss applicable theory knowledge base 1d, 1e, 1g, 1h
Selects appropriate model, methods, identify assumptions and constraints 1b, 2c, 2d
Assess the accuracy and precision of results, recognize limitations of the approach 1b, 1c, 2g

A04 Design

Recognizes and follows an engineering design process 2c, 2d
Obtains experience with open-ended problems 1c, 2c

A13 Sustainability

Triple Bottom Line, Metrics and Tools, Stakeholders, Ethics and Responsibili-
ties, and Complexity

1f

3 Course Work

This course consists of:

1. Group Project (40%);

• 3 assignments worth 13.3̄% each†.

2. MidTerm (20%); and

3. Final Examination (40%).

† best 2 of 3, under the requirement that you pass all 3 assignments.

4 Pre-requisite Learning Objectives

1. Data Structures and Analysis (CSC263H5); and

2. Communication Skills for Computer Scientists (CSC290H5).

5 Rubric

The rubric, seen in Table 1, allows me to analyze student’s performance by measuring their
learning outcomes using their respective pieces of evaluation for each category.
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Table 1: Rubric: What students should be able to do

Student work used: assignments, midterm, and final exam.

Expectations

Topic Below Marginal Meets Exceeds

Relational and

ER Model A1,
MidTerm(MT), Final
Exam(FE): ER Design

Unable to describe re-
lational and ER model
concepts

Can describe relational
model concepts, and
design simple ER dia-
gram

Can design an ER dia-
gram correctly captur-
ing all stated require-
ments

“Meets” plus use of ad-
vanced concepts such as
aggregation, specializa-
tion, generalization

SQL A2, MT, FE:
write SQL queries

Unable to write a
correct and executable
SQL query

Can write an exe-
cutable query, but does
not capture correct
semantics

Writes a correct, exe-
cutable SQL query

Writes an optimized
query that attempts to
maximize performance

Relational Algebra

(RA) A2, MT
Unable to write a cor-
rect RA expression

Writes an RA expres-
sion, but does not cap-
ture correct require-
ments

Writes a correct RA
expression representing
the desired semantics

Writes an e�cient ex-
pression that considers
performance execution

Views, Indexing A2,
FE

Unable to describe B+
tree and hash indexes,
and types of views

Identifies simple cases
when indexes and views
are appropriate

Can describe situations
and conditions when
particular views and in-
dexes are appropriate

“Meets” plus can de-
scribe how multiple
queries can benefit
from the use of indexes
and views, and their
drawbacks

Database Design

A3, FE: identify keys,
lossless join decomp.,
Armstrong axioms,
BCNF/3NF decompo-
sitions

Unable to describe a
functional dependency
or state its purpose

Can identify a func-
tional dependency or
keys, but unfamiliar
with normalization

Understands nor-
malization, and can
identify which normal
form a given data
instance is in

Can transform a given
data instance to 3NF or
BCNF

Transactions and

Concurrency A3, FE:
conflicts, reoverability,
cascading aborts, seri-
alizable

Unable to describe
ACID properties of a
transaction

Familiar with trans-
action properties, but
cannot identify conflict
free or serializable
schedules

Can identify serial-
izable schedules, and
state problems with
interleaved transac-
tions. Can describe
recoverability, avoid
cascading aborts.

“Meets” plus can pro-
pose solutions to fix
anomalies in inter-
leaved transactions

Locking A3, FE: iso-
lation levels, deadlocks,
locking

Unfamiliar with locking
and why its needed in
DBMS

Can provide basic def-
initions of the lock-
ing protocols and sim-
ple concepts

Understands deadlock
detection and preven-
tions schemes, and dis-
tinctions

“Meets” plus knowl-
edge of multi-
granularity locking
protocols
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