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HRETIEEWLFERIZEEN

PRFELFR: Introduction to Computer Science I (6 224}, 96 2:A})

HICERR: THENRA R T

PRFE W% : Programming fundamentals: variables, types, expressions and assignment; simple I/O; Conditional and
iterative control structures (if statements and while loops); Strings and string processing; Use of class APIs for
creating objects and calling methods; Understanding data abstraction and encapsulation; Problem solving:
understanding and developing algorithms; Implementing algorithms as simple programs. Computer architecture
(underlying concepts, the Von Neumann architecture, processors, storage, communications); Basic components of
modern operating systems; Basic digital communications in the context of modern, internet-accesible computing
devices.

A H K On successful completion of the module, students should be able to: understand and evaluate simple
algorithms; create simple algorithms; write simple programs; debug runtime errors; identify the fundamental types
of modern computing devices and peripherals; explain the underlying logical concepts that provide the basis for
modern computation; describe basic computer architecture on a theoretical and practical basis & identify the
workings of modern operaing systems and differentiate between them; explain the fundamentals of computer
communications and identify security issues relating to it.

P #okt -

Introduction to Computer Science I and II. Aidan Mooney and Susan Bergin.

PRFE4FR: Introduction to Computer Science I1 (6 243, 96 2£Kf)

HICEARR: THEHLRA SR T

PR N A& : Theoretical Computer Science; Languages: regular expressions, context-free grammars, recursive
definitions; Automata: finite automata (deterministic and non-deterministic), conversion from grammars to
automata, transition graphs, push-down automata; problem-solving: understanding and developing algorithms;
Implementing algorithms to apply language definitions and to simulate automaton: iteration, nested iteration,
arrays, multidimensional arrays, scope of variables, ststic methods, defining classes, creating objects, defining and
calling instance methods and constructors, parament passing recursion, simple searching and sorting algorithms.
A B H: On successful completion of the module, students should be able to: acknowledge the links between
mathematics, science and computer science & appreciate the historical context in which the theory of computer
science was developed; understand and describe the concept of finite state machines and regular languages; write

simple programmes in jva using conditional statements, loops, arrays and methods; apply problem solving
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techniques to programming problems; choose appropriate representations for problems; combine programming
constructs to implement simple algorithms; compare good and bad implementations and algorithms.
P #okt -

Introduction to Computer Science I and II. Aidan Mooney and Susan Bergin.

PRIELFR: Computer Systems I (6 224}, 96 ZBf)

R HEHLRS ]

PRFE W & : Topics from the breadth of computer science, for example Artificial Intelligence, Computer Vision,
Signal processing, machine learning, cryptography, robotics, graphics, information theory, graph theory,
visualisation. Tools for the creation of computer and software systems (visual programming systems, web and
mobile applications); computational thinking; computational problem solving.

BRAZ HRJ: On successful completion of the module, students should be able to: use visual programming tools to
create computer systems; understand the breadth of topics in computer science; describe in detail a number of
specific topics in computer science; understand what is meant by computational thinking and apply it to solve
simple problems; solve problems by designing algorithms, composing and testing programs .

15 F #h1 -

Learning Processing — Daniel Schiffman / Sound Synthesis and Sampling 3P Edition — Martin Russ.

R4 FR: Computer Systems I (6 %45, 96 2£K})

IR HENLRS I

PRFE A & . First Order Logic and proof strategies for reasoning about programs; Basic set and bag definitions,
operations, and properties; Using functions to solve problems: to include definitions of function domain, range,
image, composition, identity, inverse, absrtraction, application, total & partial functions, injections, bijections &
surjections; Reasoning using First Order Logic: truth tables, use of conjunction, disjunction, implication,
negations, equivalence rules, assertions, tautologies, contradictions, universal and existential quantifiers;
Representing natural language in a formal logic and proving the validity of logical statements using proof by
contradiction and natural deduction; Programming in a declarative language: knowledge representation, search
strategy, unification, recursion, data structures (lists), list processing, simple logic programming.

PR H B : On successful completion of the module, students should be able to: solve problems in computer
science applying techniques from discrete mathematics; outline the basic structure of standard proof techniques;
give examples of standard proof techniques; use functions to formulate and solve problems; relate the ideas of
mathematical induction to recursion and recursively defined structures; formulate problems and represent
knowledge using first order logic; write simple programs in a declarative language.

52 P #uat

Logic in Action (online at www.logicinaction.org/docs/lia.pdf)
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R4 FR: Computer Architecture I (4 %43, 64 22H})

R RR: THEHLA T

PR FE N & : Data Representation; Functional Logic Design; Sequential Logic Design; Memory Technology:
Evolution of memory technology, operation of SRAM, DRAM and non volatile technologies based on floating
gate transistors. Implementing reliable memory systems, error detection and correction systems theory and
implementation.

PR H B On successful completion of the module, students should be able to obtain a basic understanding of
how numeric data is represented in different formats and manipulated in digital circuits and how these circuits
interact to perform processing. Boolean Algebra is used to express, manipulate and optimise circuit design and
students gain an understanding of this process through the construction and simulation of elementary circuits
capable of aithmetic function operations, data storage, algorithmic sequencing, counting, selecting and
interfinterfacing, culminating in a “mini programmable CPU”. Students will also understand the operation of basic
memory technologies and how to deal with error detection and correction in memory systems.

15 F #b1 -

Digital Logic for Computing 1st Ed 2017 John Seiffertt;

Introduction to Logic Design, Alan B. Marcovitz 2009.

PRFE&FR: Computer Architecture I (4 2243, 64 22H})

HICERR: THEHLE T

PRFENZ: Architecture of a Small Microprocessor based Computer, Assembly language programming, Interrupts
and 10, Machine Cycle, Representation of data, Memory Buses.

PRFE H #1: On successful completion of the module, students should be able to: describe the architecture of a
small microprocessor including the function of microprocessor registers and addressing modes; describe
semiconductors and device construction, PN junction and FET; describe a simple calculator (operator/operand)
and memory; implement x86 code to do both binary and floating point calculation and estimate code run time and
to modify the function of interrupt routines; describe memory including static and dynamic memory cells, explain
cache strategies and estimate effective access time for a cache; compare RISC and CISC design philosophies and

parallel/modern architectures.

PRFE4FR: Theory of Computation (4 274y, 64 Z2£R)
HCEHR: THE RS
R B W & : Mathematical preliminaries; regular languages, finite automata, and regular expressions;

nondeterminism and determinism in finite automata; finite automata minimisation; properties of regular languages;
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nonregular languages; context-free languages, context-free grammars, and pushdown automata; nondeterminism
and determinism in pushdown automata; properties of context-free languages; non-context-free languages;
multi-stack machines; Turing machines and Church Turing thesis; decidable and recognisable languages;
undecidability of languages.

PR7E H #: On successful completion of the module, students should be able to: design the corresponding machine
model to accept a specified language; explain how some problems have no algorithmic solution; convert among
equivalently powerful notations for a language, including among DFAs, NFAs, and regular expressions, and
between PDAs and CFGs, explain the Church-Turing thesis and its significance; assess and prove the
computational power required to decide a language

52 P #uat

Introduction to the Theory of Computation, International Edition, Michael Sipser, Course Technology, 2012.

PRIEZFR: Software Testing (4 245, 64 2£0)

HSCEHR: BRI

PRFE W & : Background and reasons for Software Testing. Value and objectives of Software Testing, types of
Testing, test methods, testing in the Software Development Process, testability, automation of Software Testing.
Topics: Introduction to software testing. Software quality, software faults and failures, phases of testing.
Incremental and integration testing, unit testing, whitebox and blackbox testing, system, acceptance, and
regression testing. Coverage-based techniques, mutation testing, equivalence testing and boundary value analysis.
Cause-effect graphing. Walkthroughs and inspections. Object Oriented software testing.

PR H B : On successful completion of the module, students should be able to: explain the software testing
process from unit testing up to system testing; design and apply test cases for both white and black box testing of
software; describe and evaluate the approaches to integrating software testing into the software development
process; describe the difference between software verification and software validation

52 P #uat

Principles of Software Testing, Preprint (Brown, Bierig, Galvan, Timoney).

PRFELFR: Algorithms & Data Structures I (4 24, 64 £0)

R R BIE S EAR A 1

RN Introduction to algorithms and data structures. Review of elementary programming concepts suitable
for the implementation of abstract data types (operators, types and expressions; control of flow; methods;
recursion; input & output); Algorithms for searching: linear, bounded linear and binary searches; Algorithms for

sorting: selection, insertion, bubble and quick sorts; Fundamental linear data structures: stacks, queues, linked lists;
24



Object-oriented programming: encapsulation and information hiding, classes, interfaces, class hierarchies,
inheritance, polymorphism, basic exception handling; Analysis of basic algorithms.

I HHK: This module aims to help students to be able to recognise the importance of program complexity,
describe a variety of structures for storing data such as arrays, linked lists, stacks and queues, explain a range of
algorithms involving searching and sorting, identify data structuring strategies appropriate to a given context
design, develop, test and debug object-oriented programs in Java and to apply data structuring techniques to the
design of computer programs.

52 P #uat

Lafore, Robert Data Structures & Algorithms in Java.

PRFELFR: Algorithms & Data Structures I1 (4 %43, 64 2£0})

HICERR: FIE S EAES 1T

PR W & : Fundamentals and implementation of Binary Search Trees; Balancing Binary Search Trees; Tree
traversals (depth and breadth-first); Graph representations; Hash Tables; Algorithm analysis: upper and average
complexity bounds, best, average and worst case algorithm behaviour; Algorithm strategies: brute force, greedy,
divide and conquer and backtracking algorithms. Selected advanced topics in Algorithms and Data Structures.
PRAZ B BJ: This module aims to help students to be able to describe a variety of structures for storing data such as
binary search trees, balanced binary trees and hash tables, outline a range of algorithms in the areas of data
compression, cryptography and graph theory, explain various object-oriented programming concepts such as
encapsulation, inheritance and polymorphism, design, develop, test and debug object-oriented programs in Java
and to apply knowledge of algorithm complexity and data structuring techniques to problem solving

52 P #uat

Lafore, Robert Data Structures & Algorithms in Java.

PRFELFR: Software Engineering & Software Process (4 245, 64 £i)

R RR: B LR S A

PRFEWN % : This module provides both understanding of, and practice in, the principles and techniques of software
Engineering. It addresses such issues as: understanding and selecting software processes; planning and monitoring
software projects; analysing and designing software using current techniques (including UML); and software
testing.

P42 B #: On successful completion of the module, students should be able to: eExplain the concept of a software
life cycle and provide an example, illustrating its phases including the deliverables that are produced; select and

justify the software development models and process elements most appropriate for the development and
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maintenance of a diverse range of software products; compare the traditional waterfall model to the incremental
model, the unified model, and other appropriate models; distinguish between the different types and levels of
testing (unit, integration, systems, and acceptance) for medium-size software products and related materials;
analyse and design software using current techniques, for e.g. UML; evaluate the outcomes and the process of a
software development project.

P #okt -

Software Engineering, [an Sommerville, Pearson, 2011;

Software Engineering — A Practitioner’s Approach, Roger Pressman, McGraw-Hill.

PRFE4FR: Programming Languages & Compilers (4 224}, 64 ZH})

LR BT ES RIS

PREWNZ: Compilers, interpreters and assemblers; formal grammars; lexical analysis, syntax analysis, predictive
parsing; symbol tables and semantic analysis; code generation, optimisation and run-time environments.

PRFE B #: On successful completion of the module, students should be able to: describe the phases of program
translation from source code to executable code and the files produced by these phases; recognise the underlying
formal models such as finite state automata, push-down automata and their connection to language definition
through regular expressions and grammars; explain the benefits of intermediate languages in the compilation
process; describe the steps and algorithms used in code generation; describe how the computer system uses
activation records to manage program modules and their data; describe approaches to object lifetime management
(e.g. garbage collection) and evaluate tradeoffs between different strategies.

15 F #h1 -

Compilers Principles, Techniques and Tools by Alfred V. Aho, Ravi Sethi, Jeffrey D.Ullman (also known as the
dragon book).

PRFELFR: Software Design (4 %43, 64 2£H})

HCERR: AT

BRFEMN 2 : The first half will focus on taking students from the basics of C++, through to objected oriented and
generic programming. Topics covered will include (i) basic C++ syntax and program structure, (ii) primitive and
abstract data-types, (iii) arrays, pointers, and dynamic memory management, (iv) object oriented programming
(encapsulation, inheritance, polymorphism, etc.), and (v) generic programming and the STL. The second half will
cover the general principles object oriented analysis and design (OOA/D) and in particular the application of
design patterns in developing well-structured, extensible, and reusable software systems.

PR H B: On successful completion of the module, students should be able to: analyse, design, and implement
26



software based solutions to problems using C++; understand and apply dynamic memory management
programming techniques in C++; develop generic implementations of algorithms in C++; compare and contrast
different software designs based on principled quality criteria; apply OOA/D techniques to the development of
software solutions to real-world problems; implement a selection of design patterns in C++; understand and apply
a selection of design patterns in their software solutions.

52 #ih7 -

C++ Primer. Lippman et al. Design patterns elements of reusable. Gamma et al.

PB4 FR: Computation & Complexity (4 %45, 64 2£0)

R FR: TR At

P N & : Computability theory: Turing machines and Church Turing thesis, decidable and recognisable
languages, proofs of undecidability, Turing and many-one reducibility, Rice's theorem, the recursion theorem.
Computational complexity: measures of complexity and asymptotic analysis. Complexity classes, P and NP;
intra-class reductions; complexity analysis (best, worst, average case) of algorithms. More complexity classes,
nondeterminism; NP-hardness, NP-completeness.

PRFEHMI: On successful completion of the module, students should be able to: explain how some problems have
no algorithmic solution; provide examples that illustrate the concept of uncomputability; define the classes P and
NP; explain the significance of NP-completeness; prove that a problem is NP-complete by reducing a classic

known NP-complete problem to it.

PRFE4FR: Computer Networks (4 %43, 64 2H})

HCARR: THELHLIM %

PREW A In the first few lectures students learn about how networking applications work—applications such as
e-mail and the Web, which most students use on a daily basis. The course include Computer Networks & the
Internet, packet switching, delay, loss, throughput; Application Layer: Web, eMail, SMTP, DNS, P2P, CDNs,
Socket Programming; Transport Layer: Multiplexing, UDP, TCP, Congestion Control; Network Layer: Virtual
circuits, IP and Routing Algorithms, Routers, ICMP; Link Layer: Error detection/correction, ALOHA, CSMA,
Sliding window protocols, Multiple Access, Addressing, Switching; Internet security/Wireless Networks and
Security, Wifi 802.11, mobility management, mobile IP.

PR B B : The aim of this course is to introduce the principles of computer networking using a top down
approach. On successful completion of the module, students should be able to: understand the functional layering
of computer network architectures; explain the concept of packet-switching, and identify and analyze the different

types of packet delay in packet-switched networks; understand major internet applications such as the Web and
27



email and the service model that the application layer requires; describe the essential principles of a transport
layer protocol (reliable data transfer, flow control, congestion control); write simple socket based applications
using Python; use IP addressing and apply routing algorithms to find shortest paths for network-layer packet
delivery; describe and compare data link layer services and multiple access techniques and describe network
security issues and some of the methods that address them; use networking tools such as Wireshark to observe and
analyse behaviours of networking protocols.

15 F #h1 -
Kurose, J., and K. Ross. "Computer networking: a top down approach, 7th edn." (2017).
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MIEC Marks & Standards (Summary)
Applicability: These regulations apply to all MIEC students in 2019-20 and beyond.
Updated: March 2020

The following summarises the Marks and Standards for the degree programmes at Maynooth

International Engineering College (Fuzhou).

Note: this summary should be read in conjunction with the Maynooth University Marks and
Standards and the Departmental Student Handbook for details of specific requirements of modules.

Queries can also be directed towards the programme co-ordinator / MIEC Executive Vice Dean.

Copies of the Maynooth University Marks & Standards may be downloaded from the ‘Marks and

Standards’ link at ‘Academic Policies and Procedures’-https://www.maynoothuniversity.ie/universi-

ty-policies/academic-policies-procedures.

Modules and credits: The programmes are divided into modules. The size of a module (in terms of
the amount of work a student is expected to do to complete the module) is indicated by its credit
value. Maynooth University uses the European Credit Transfer System (ECTS) and a year of study

for a full time undergraduate is normally 60 credits.

Module Definitions: An optional module is one that a student may take as part of their degree
programme; a compulsory module is one that must be taken as part of the degree programme; a
required module is required for progression (this means that a student must take it and pass it

without compensation in order to be allowed progress in their programme).

Passing a Module: A module can be assessed in a number of ways but most modules include more
than one assessment, usually a combination of an examination and a continuous assessment element.
To pass a module a student must achieve an overall pass mark (40%) in the module. It is also
possible, under certain circumstances (see progression outcomes), to pass a module by
compensation. The default compensation mark is 35%. This means that if a student gets a module

mark of under 35% they cannot pass the module by compensation, and must repeat it.

36



Module Compensation

In order for a module to be passed by compensation the following criteria must be met:

1) No more than 20 credits (over all modules taken in the period of study) are below the
compensation threshold (35%);
2) The average mark in the remaining modules is the pass mark (40%) or above;

3) At least half of the credits have reached the pass threshold (40%) or above.

If a student passes a module (either by obtaining 40% or a Pass by Compensation mark of 35%)

they earn the credits associated with that module.

Passing a Year: In summary, in order to pass a year of a programme a student must:
* Pass all compulsory modules
* Pass (40%) all required modules
* Obtain 40% on aggregate in the subject
* Pass modules to a credit value of at least half the credit value of the subject

* Not fall below 35% in any (non-required) module

Progression: There are four outcomes to a year of study:
1. Progress
2. Restricted: compensation
3. Restricted: deficit
4. Not Progress
1. Progress — a student passes all the modules that they have registered for & progresses to the
next year;

2. Restricted: Compensation - if a student does not pass all modules, but their result is within
the compensation parameters, they are rated as “restricted”. A “Restricted: compensation”
result will be given where: the overall weighted average mark is at or above the progression
standard (normally 40%); no module has a mark below 35%; at least half of the credits

taken in the period have been passed without compensation (i.e. 40% or above).
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3. Restricted: Deficit - A “Restricted: deficit” result will be given where: the modules with
marks below 35% amount to no more than 20 credits; the weighted average mark in the
remaining modules, excluding the deficit modules, reaches the progression threshold
(normally 40%); at least half of the credits taken in the period have been passed without

compensation (normally 40% or above).

In this case a student can progress carrying a deficit of credits, which must be made up by

repeating the modules, before the programme is completed.

4. Not Progress - if a student’s result is lower than the compensation range they will not be
allowed to progress to the next year. The result will show “Not Progress”, and they must
then repeat some modules or take suitable alternative modules, before they can proceed.
This will happen if: the student’s overall annual mark is lower than the progression mark
(normally 40%); the student has a deficit of more than 20 credits; they have not exceeded
the pass mark (normally 40%) in at least half of the credits taken.

Note that the threshold for compensation is 35%. If a module has a mark less than 35%, it

cannot be passed by compensation.

Annual Mark: The annual mark is the weighted average mark in the credits earned (where

credits are not earned, the marks are not included in the annual mark).

Award Mark: The award mark in the degree is the annual mark for each year after first year,
weighted towards the final year. The weighting for the MIEC undergraduate programmes is that the
final year contributes 70% to the final mark, third year contributes 20% to the final mark, and

second year contributes 10% to the final mark.
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