
CISC 432/CMPE 432/CISC 832 

Advanced Database Systems



Course Info
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Instructor: Patrick Martin 

Goodwin Hall 630 

613 533 6063

martin@cs.queensu.ca

Office Hours: Wednesday 11:00 – 12:00 or by 

appointment

Schedule: Tuesday 11:30 - 12:30 Botterell Hall 143

Wednesday 1:30 - 2:30 Botterell Hall 143

Friday 12:30 - 1:30 Botterell Hall 147

TAs: Nafiseh Kahani (kahani@cs.queensu.ca)

Reza Ahmadi (ahmadi@cs.queensu.ca)
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Assumed Background

• CISC 332, previous course in DBMS or 

equivalent experience

• Relational model, SQL, relational algebra, 

schema design

• File structures, indexes (tree and hash)
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Reference Materials

Textbook (recommended):

Database System Concepts(6th Edition) by 

A. Silbershatz, H. Korth and S. Sudarshan, 

McGraw-Hill.

(a copy is on reserve in the library)

Research papers

Links will be provided on OnQ.



Learning Outcomes

• Apply optimization algorithms to SQL queries to produce 
efficient query plans.

• Apply concurrency control and recovery algorithms to sample 
transaction workloads to ensure ACID properties are 
maintained.

• Assess the use of relational DBMSs and NoSQL systems for 
different types of data and applications.

• Apply a NoSQL system to the creation of a sample database.

• Apply the MapReduce framework to a sample big data problem.

• Evaluate the use of a big data approach to a sample application 
area or problem.
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Marking Schemes

 Undergraduate students (432)

– 3 assignments (60 %).

– 2 term tests (40%).
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Marking Schemes (Cont.)

 Graduate students (832)

– 3 assignments (45%).

– 2 term tests (30%).

– Term paper (25%).



Marking Schemes (Cont.)

• Grading Method
– In this course, some components will be graded using numerical 

percentage marks.  Other components will receive letter grades, 
which for purposes of calculating your course average will be 
translated into numerical equivalents using the Faculty of Arts and 
Science approved scale (see below). Your course average will then 
be converted to a final letter grade according to Queen’s Official 
Grade Conversion Scale.

• Late Policy
– Assignments should be handed in by 4:00 pm on the day they are 

due. Late assignments are subject to a 10% per day late penalty, 
with weekends counted as one day. Late assignments will not be 
accepted beyond 5 days past the date due.
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Requirements Schedule
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Requirement Due Date

Assignment 1 October 4

Grad Paper Proposal (832 

students only)

October 14

Term test 1 Oct 18

Assignment 2 Nov 1

Term test 2 Nov 25

Assignment 3 Dec 2

Grad Research Paper (832 

students only)

Dec 9
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Academic Integrity

• Academic integrity is constituted by the five core fundamental values of honesty, trust, 
fairness, respect and responsibility (see www.academicintegrity.org). These values are central 
to the building, nurturing and sustaining of an academic community in which all members of 
the community will thrive. Adherence to the values expressed through academic integrity 
forms a foundation for the "freedom of inquiry and exchange of ideas" essential to the 
intellectual life of the University (see the Senate Report on Principles and Priorities) 

• Students are responsible for familiarizing themselves with the regulations concerning 
academic integrity and for ensuring that their assignments conform to the principles of 
academic integrity. Information on academic integrity is available in the Arts and Science 
Calendar (see Academic Regulation 1), on the Arts and Science website (see 
http://www.queensu.ca/artsci/sites/default/files/Academic%20Regulations.pdf), and from the 
instructor of this course. 

• Departures from academic integrity include plagiarism, use of unauthorized materials, 
facilitation, forgery and falsification, and are antithetical to the development of an academic 
community at Queen's. Given the seriousness of these matters, actions which contravene the 
regulation on academic integrity carry sanctions that can range from a warning or the loss of 
grades on an assignment to the failure of a course to a requirement to withdraw from the 
university. 



432/832 11

Course Content

(data model, query performance, consistency, scalability, availability)

Structured data Unstructured data Streaming data

RDBMS
distributed

parallel

column-oriented

multi-tenant

NewSQL NoSQL
key-value

document

graph

column-oriented

DSMS

Big Data
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Course Schedule

• Week 1: Course information; introductions to 
big data, cloud computing

• Week 2 - 3: Bluemix tutorial; RDBMS review

• Week 4 - 5: RDBMS architectures 

• Week 6: Distributed storage systems

• Week 7: NoSQL systems

• Week 8: Hadoop ecosystem & Map-Reduce

• Week 9: BigSQL / BigInsights

• Week 10 - 12: Big data topics



Focus Issues
• Data model: 

– language and logical constructs that determine the 
logical structure of a database and consequently 
how data is stored, organized, and manipulated. 

432/832 13



Focus Issues (cont)

• Query performance

– Efficiency of a DBMS typically expressed with 

metrics like query response time and/or query 

throughput

• Consistency

– Guarantee concerning state of a data item when 

accessed

– Eg ACID, BASE
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Focus Issues (cont)

• Scalability

– Ability of a system to handle a growing amount 

of work in a capable manner or its ability to be 

enlarged to accommodate that growth

• Availability

– Proportion of time that requests received by a 

system receive a response.
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Big Data
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Big Data – One More V
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What is Analytics?
Mathematical or Scientific methods that 

highlight data for insight

Insight = Competitive Advantage 

Used to inform actions and decisions

Data is becoming the world’s new 
natural resource

With analytics, insights are created to 
augment the gut feelings and intuition 

for decisions
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Related Buzzwords

• Cloud computing

– “A networking solution in which everything —

from computing power to computing 

infrastructure, applications, business processes 

to personal collaboration — is delivered as a 

service wherever and whenever you need.”
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Related Buzzwords

• NoSQL (Not Only SQL)

– NoSQL encompasses a wide range of 

technologies and architectures not based on the 

relational model that seeks to solve the 

scalability and big data performance issues of 

relational databases. 

– Eg Cassandra, BigTable, SimpleDB, CouchDB

MongoDB, Voldemort, Neo4j
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Related Buzzwords

• NewSQL

– Encompasses solutions aimed at bringing to the 

relational model the benefits of horizontal 

scalability and fault tolerance provided by 

NoSQL solutions

– Eg. Google Spanner, VoltDB
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